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Juparine simply from their structure, habits, and economy, there 
are reasons why Beetles ought to excel every other class of organ- 
ized beings as exponents of the past geography of the globe. I 
say so after having turned over in my mind and contrasted every 
class of animals and plants with each other with the view of de- 
termining for myself which would be most likely, through the 
study of its geographical distribution, to throw light upon the 
past history of the earth. I can think of none so likely to do so 
as insects, and of insects as Beetles. 

Over all marine animals they have the insuperable advantage 
of inhabiting the enclosed instead of the enclosing spaces, of living 
on dry land and not being able to go beyond it. Over plants, 
with which their distribution in many respects accords, they have - 
the advantage of being more difficult of dissemination, for neither 
their eggs nor themselves are endowed with the dormant vitality 
of seeds, nor with that endurance of exposure to different condi- 


* This paper was read on December 17, 1868, but by permission of the Council 
I have brought it down to the state of our knowledge at the date of publication. 
—A. M. 
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tions which may, and occasionally does, enable seeds to be carried 
in the stomachs of birds or floated across wide oceans to distant 
lands *. They have also the advantage over the larger and more 
highly organized animals in that they ean survive and find food 
where the latter could not. Their food is so various that nothing 
but a total extinetion of all other life could wipe them off from 
the face of a country—a partial submergence of land for even a 
short period might destroy every mammal upon it, but so long as 
a tree-top is above the flood or an uncovered rock remains on 
which they can take refuge, the life of the Beetle class is safe 
when the waters abate. A succession of cold seasons in which no 
plant ean bloom might destroy those kinds of animals for which, 
like the bee, flowers and honey are necessaries of life, some bee- 
iles might indeed then go ; but there are plenty that feed on leaves 
or stems to preserve the Beetle type in the frozen land. Their 
numbers, too, multiply the chances of escape in the case of dis- 
aster, and their powers of flight enable them to take advantage of 
such as oceur. Further, the powers of flight, although suflicient 
for a moderate distance, are not like those of birds, so great as to 
carry them to new lands at great distances and so to risk the dis- 
turbance of faunas which such powers, if possessed by such mul- 
titudes, might possibly produce. In many respects, too, they are 
as much adstricti glebe as plants themselves, for a vast host are 
limited each to one particular plant for food. As in plants, in- 
deed, there are some kinds of Beetles more open than others to 
the suspicion of having been introduced from one isolated land to 
another, as, for example, the timber-borers or Longicorns. But 
there are others, as the hunting or carnivorous species, the apte- 
rous species, the blind insects, and others of less specialized struc- 
ture, whose presence in discontiguous countries seems to bid defi- 
ance to any explanation other than that of former continuity of 
soil. In Madeira, for instance, where tho number of admittedly 
introduced species is very great, there is not one introduction be- 
longing to the hunting families; andif this is the case there, not- 


* It is a digression, but it is worth making one, to point out that if plants can 
be disseminated in the way supposed, and Beetles, or certain families of Beetles, 
can not, the attempt to explain the distribution of the former ns due cither 
solely or mainly to these means must be abandoned in every case where their 
distribution corresponds with that of the latter. The common effect must have 
been produced by a common cause. And it so happens that this correspondence 
exists in all the more important and puzzling facts of distribution. 
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withstanding the accessibility of Madeira to the introducing 
agencies of man (to which most of the other introductions are 
referable), it becomes still more difficult to conceive of the dis- 
semination of that kind of beetles by agencies independent of 
man. 

But besides the advantages which the structure, habits, and 
economy of beetles give for the interpretation of their geographi- 
eal distribution, there is another important speciality inherent in 
them which I shall amply illustrate in the course of this paper, 
and which renders them peculiarly available for the study of its 
problems, viz. a long-enduring persistency of form by which the 
same type has been preserved through diverse modifications during 
many geological epochs. This peculiarity is shared by all other 
insects, as well as in different degrees by all beings of inferior 
organization ; and the consequence is that in trying to make out 
the past history of a country through its fauna and flora, we 
must take each class of beings by itself and study its relations 
separately, or we shall run the risk of confounding events belong- 
ing to different dates. To do otherwise would be like attempting 
to compile ahistory of England by combining the political history 
of one age with the ecclesiastical of another and the scientific of 
a third. The mammalian fauna took its present form long after 
the inseets had received theirs, and these earlier-dated forms 
should therefore be able to tell of events long antecedent to what 
the mammals could speak of. The relations of each must there- 
fore be studied independently, and it is only after all shall have 
been separately deciphered that the conclusions respectively drawn 
from each can be brought together and some common general 
result arrived at. In the mean time, by endeavouring to ascertain 
the relative date of appearance of insects of various types in dif- 
ferent countries, we may be able to assign the order of precedence 
of a succession of events whose occurrence we can scarcely doubt, 
but whose order of date we could not otherwise guess at. 

My purpose in the present paper is to submit some infer- 
ences of this nature from a general view of the geographical dis- 
tribution of the Coleoptera, indicating a somewhat different ar- 
rangement of land and water in ancient times from that which is 
usually supposed, and to strengthen these inferences by references 
to what seem to me corresponding facts in other branches of na- 
tural history. 

The first point to which I shall direct attention is the very in- 

1* 
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teresting problem of the oecurrence of similar forms in the tem- 
perate and cold regions of both hemispheres.  llitherto the 
hypotheses by which this has been attempted to be explained 
have, I believe, either been: 1st, by accidental introduction ; 
2nd, by the supposition that the glacial epoch had so modified the 
climate of the globe as to allow an extension or interchange of 
faunas lying on different sides of the equator; 3rd, by the suppo- 
sition that one general fauna had formerly extended over the 
whole world, and that the similarities which we find in antipodal 
countries are relies of this general fauna; and 4th, that a former 
geographical connexion with identity of fauna and flora must have 
subsisted between the two regions. There is another hypothesis 
to the effect that the similar species are representative species, 
meaning by representative something different from derivative and 
independent of affinity. This latter proposition, I frankly confess, 
is beyond my conception. I cannot conceive of any other kind 
of representation in species than that arising from derivation. 
The other hypotheses are entitled to more consideration, and I 
shall briefly state my opinion upon cach. 

As to similarity being due to the introduction of species 
by accidental dispersal, it is to be noted that this cause must 
always be in its very nature exceptional and isolated, and cannot 
be expected to make its impress on a whole fauna. 

The Atlantic islands, for example, which were, and perhaps still 
are, very generally cited as an instance of colonization by acci- 
dental introduction, have been shown by Mr. Wollaston to have 
all one coleopterous subfauna, and that one peculiar to themselves. 
The general basis is European, but overlying that is something 
else, a number of species of special type found in all and found no- 
where else. Now if these islands, as is maintained by some, have 
been peopled by chance visitors from Europe, how have they all 
got in addition this special type? and why should thero be, as in 
Trophonius Cave, * vestigia nulla retrorsum °? Why have none 
of these special forms ever wandered to Europe? Why should 
things only come from Europe and nothing ever go back in re- 
turn? There is no law against reciprocity here, and yet it is 
rigorously excluded. Moreover the explanation, if true, should 
apply to every part of the globe, and illustrations of its existence 
should be in greatest force in the lands which are nearest to each 
other and which have most intercourse with each other. And 
this is notoriously not the case. Australia, although so much 
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nearor India than Chili, has more affinity with the latter than the 
former. The Cape-Verde Islands, although so near Cape Verde, 
have their affinity not with Africa, but with Europe and the other 
Atlantic Islands. Even in the introductions by man it does not 
apply. Hear what DeCandolle says of plants. “I am surprised 
that the commerce of the United States, with Brazil, Chili, New 
Zealand, the Sandwich Islands, and China, a commerce which has 
been carried on with great activity for upwards of thirty years, 
has not yet brought about the naturalization of species from these 
regions. Up to the present time there is no appearance of it. 
The Rubieva multifida, which has begun to appear at New York, 
and of which the naturalization is not yet consolidated by the proof 
of time, is the only plant perhaps which has come in this manner. 
In future some will arrive, without doubt." [Why so? Surely 
not from what has happened in the past?] “They may compen- 
sate to some extent perhaps the probable diminution of those 
which will come from Europe"*. 

Facts are accumulating upon us to show that diffusion of plants 
and animals by accidental circumstances beyond physieal barriers, 
such as seas or impassable mountains or deserts, bears no import- 
ant part in the establishment of any definite fauna or flora. They 
bear a part, although a small one, in the introduction of occasional 
new elements into a fauna or flora; but these remain like lumps 
of stone lying on a soil with which they can ncither become in- 
corporated nor harmonize, usually readily distinguishable and re- 
ferable to the mountains or strata more or less distant from which 
they have come. Actual continuity of soil and non-interruption 
by barriers is, I believe, the only cause by which any fauna with 
a definite character (and no true fauna is without one) has been 
produced, and subsequent isolation, at least so far as regards phy- 
sical conditions, that by which it has been preserved. The coral 
islands of the Pacific are a case in point. They have been sup- 
plied both with a fauna and flora entirely from without and by 
chance dispersal; and they furnish an admirable example of the 
kind and amount of inhabitants that is to be got by such intro- 
ductions, even under the most favourable circumstances of tran- 
quil seas, warm climate, and favouring currents ; and allowance to 
such an extent I am always ready to make in examining the ele- 
ments of any fauna or flora. The details of such a fauna and 
flora will be given further on when I come to discuss the fauna of 


* DeCandolle, Géogr. Botanique raisonnée, p. 755 (1855). 
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the Pacific islands; in the meantime I may briefly characterize it 
as meagre to the last degree, most unequal in its proportions, 
and all traceable to the shores of the nearest lands from which the 
currents set. 

The supposition that the existence of the similarity in ques- 
tion is due to the facilities for migration to or from the northern 
or southern hemispheres afforded by the low temperature of the 
glacial epoch is open to various answers. But it is unnecessary 
to discuss them at all; for I shall presently show that the re- 
semblances to which I have to refer were already in existence 
before the glacial epoch commenced, consequently could not have 
been caused by it. 

The hypothesis that similar forms occurring at distant places 
are the remains of a general fauna (or, at least, of a more 
general fauna than now exists), which had in former times ex- 
tended over the whole or the greater part of the world, is more 
attractive or more formidable. 

I used to think that in that hypothesis I had a satisfactory 
explanation of all such anomalies as I speak of. Like Shak- 
speare’s barber’s chair, it fitted all comers. If the similarity was 
widely spread, it was due to universal prevalence in former 
times. lf found only in one or two isolated spots, then. there 
were solitary relics of a once universally distributed type! But 
I confess that my faith in my specific has latterly been a good 
deal shaken. It costs me nothing to say so, for consistency is 
a vice to which. I have never been addicted. I believe it still 
to be probably the true explanation of those cases (as in l'erns, 
for example) where the same type is very widely and gene- 
rally distributed; but I have abandoned it for most isolated 
instances, and for all specially localized faunas. In the first 
place, although I do not dispute that in the earlier stages of the 
history of our planet there was a greater homogeneity of type 
than there is at present, it seems pretty well established now, 
that there have been geographical regions with faunas and floras 
differing from each other, not indeed to the same degree as now, 
but to some extent, from the very earliest times of which we have 
any fossil record ; and in the next place, although it is not impos- 
sible that a universally distributed form may have died out every- 
where but in one or more specified spot or spots, the doctrine of 
chances prevents us accepting the hypothesis whenever such 
relics cease to be solitary. Species No. 1 may be a relic left at 


LUE CHIEF COLEOPTEROUS FAUNA. 7 


spots A and B, and nowhere else; but the moment we find 
another supposed relic, species No. 2, also left in A and B, and 
nowhere else, doubt assails us, and increases in an inverse ratio 
with the occurrence of every additional relic. 

The fourth supposition is, I think, the true one, namely, 
continuity of soil at some former period; and upon that as a 
basis I rest the propositions I am about to submit. Upon it, I 
think, I can explain satisfactorily many of the remarkable in- 
stances of peculiar geographical distribution which have hitherto 
defied the ingenuity of naturalists to solve, and notably that 
which I have first sot before mo, viz. the resemblance which 
species from the temperate regions of the northern hemisphere 
bear to those from similar latitudes in the southern hemisphere. 
With the help of the above postulate I can trace the links 
all the way from the one to the other plainly in insects, plants, 
and land-shells, and more imperfectly in the higher animals; but 
also in them, if allowance be made for the greater variability in 
form in the higher animals under change of condition of life, 
and their distribution be examined in relation to the geographical 
epochs in which the different forms respectively came into being 
and most prevailed. The absence of particular mammals in a 
particular land cannot vitiate my theory, if the distribution of 
animals in it had been completed before the mammals appeared. 

For the better understanding of my argument I shall first 
state the results at which I have arrived. 

The position I am about to maintain then is, that, subject to 
modifications to be afterwards mentioned, all the Coleoptera in 
the world aro referable to one or other of threo great stirpes. 
These three no doubt originally sprung from one stirps, and ac- 
quired their distinguishing features by long-continued isolation 
from each other, combined with changes in their conditions of 
life. But now we have three, and only three, great strains, 
sometimes intermingling with each other, sometimes underlying 
or overlying each other, and sometimes developed into new 
forms, but always distinguishable and traceable to one or other 
of the three sources.. 

These are—1, the Indo-African stirps ; 2, the Brazilian stirps ; 
and 3, what, for want of a better name, I shall call the micro- 
typal stirps, in allusion to the general run of the species com- 
posing it being of a smaller size, or, more strictly speaking, not 
containing such large or conspicuous insects as the others. It 
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is not altogether a satisfactory name, because the stirps does con- 
tain some large species, and it is not peculiar to it to abound in 
‘small ones. But, taken asa whole, its ingredients are smailer and 
more modest in appearance than those of the others. The fauna 
and flora of our own land may be taken as its type and standard. 

A like tripartite basis may be traced in every class of beings. 
It may happen, indeed, that one or other of them, as the Bra- 
zilian stirps in mammals (Edentata &c., for example), may have 
almost died out ; in others some former stirps, extinct in all the 
rest, may have survived in some isolated part of the world (as 
plants in Australia); but, subject to such exceptional modifica- 
tions, the leading features of my proposition will be found gene- 
rally applicable to all. It does not come within the scope of my 
present paper to show more than its application to Coleoptera ; 
but I do not moan to deprive myself of tho aid to be derived 
from tho occurrence of a similar arrangement in other classcs of 
organized beings, whenever I find that my position needs strength- 
ening. In many points our materials for working out the sub- 
ject are so meagre that they require every collateral aid, and it 
is obvious that the more widely I can show the arrangement to 
apply, the more will my conclusions, as to their occurrence in the 
Coleoptera, be strengthened. 

The Indo-African stirps, as its name implies, inhabits Africa 
south of the Sahara, and India and China south of the Hima- 
layas, also the Malayan district, the Indian archipelago, and 
the New Guinea group. This range is less modified by the 
general introduction of foreign elements than that of the next 
stirps. 

The Brazilian stirps inhabits South and Central America 
east of the Andes, and north of the River Plate, and furnishes, 
moreover, a large share in the constitution of North America, 
but has also received in return a very perceptible tinge from the 
microtypal stirps. 

In the mierotypal stirps I include the fauna of Europe, Asia 
north of tho Himalayas, Hastern North America, so far as not 
modified by the Brazilian element; and, what has less of this 
strain, the whole of North-west America, California, part of the 
Mexican fauna, Peru, Chili, the Argentine Republic south of 
Tucuman, Patagonia, Tierra del Fuego, Polynesia, New Zealand, 
and Australia. 

When I first broached this view to one of my friends, I was 
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met by the exclamation, “ What! Australia and Europe the same! 
Nonsense: Australia, of all places, is the least like Europe; when 
you go there you pass into a wholly new country: everything is 
reversed there; the very leaves grow upside down; it is like 
visiting some great city of the dead!” 

I grant it in some things, but not in all. Before I have done, 
I trust to prove that, in conformity with the principle I started 
with (that we must not judge of tho fauna of one class by the 
fauna of another), it is not so in Beetles. It must be remem- 
bered that the present flora of Australia once flourished in 
Europe. Professor Unger may have occasionally allowed his 
imagination too free a rein, and the determinations of many of 
the fossil species by him and Professor Heer on which he based 
his conclusions in his ‘New Holland in Europe’ may be in- 
sufficient or erroneous, but the fact will not be disputed that 
the Eocene Flora of Europe has many points of correlation with 
the present flora of Australia. The resemblance no longer exists 
in the living floras of the two countries; in Australia alone has 
the old flora survived. 

As regards insects, on the other hand, we know, from the re- 
searches of Heer and other naturalists, that the Beetle-fauna of 
Europe in the Miocene time was of the same type as the present 
Beetle-fauna of Europe and Asia. There are, unfortunately, no 
similar materials applicable to the Eocene epoch, nor has any 
one utilized the lesser materials that exist as Heer has done for 
the Miocene epoch; but from the fact that the insects derived 
from the still older beds of the Stonefield slate belong to the 
same stirps (I say so on my own authority and from personal 
examination), and that the whole of the Miocene materials yet 
made public, although drawn from several places and beds of dif- 
ferent age, all belong to one fauna, it seems probable that the 
Entomological Fauna of Europe in the Eocene age was the same 
as in the Miocene. It is an assumption, but not wholly without 
warrant; and starting from it, my hypotheses is that, like the 
Eocene Flora in Australia, it has survived in its Eocene form 
down to the present day; only it has done so more perfectly in 
England than Australia, while the flora has only done so at all 
in the latter. In short, I should hold that if the researches of 
Sir Charles Lyell should end in carrying back the antiquity of 
man to the Eocene time, and if the ghost of an Eocene naturalist 
were to be allowed to revisit the glimpses of the moon, he would 
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find in Australia the type of both the plants and beetles very 
much as he left them. In Europe he would find only the beetles. 
Indeed I am strongly disposed to claim even a greater antiquity 
for our present Coleopterous fauna. Some may remember that 
when insect remains were first found in the coal-formations, 
the surprise was general among naturalists at finding them so 
small in size and so little different from those of the present 
day. They expected that they should have been as much beyond 
the existing type in size and splendour as the Megalicthys ex- 
eceds a Herring. Nature, according to tho notions of those 
days, was in her youth in the Carboniferous epoch, and they ex- 
pected something of the extravagance of youth in her proceedings. 
It now seems more probable that the Coleopterous fauna there 
was the same in type then as now, and that it has continued so in 
the region I speak of for all the intervening period, in accord- 
ance with the rule already referred to, that the lower wo descend 
in the scale of organization, the more persistent is the general 
character of the forms of which life is composed. 

It is not a reply to say that the Eocene flora, which has 
changed in Europe, being lower in the scale of life than the 
fauna, should have been equally persistent. It is not lower in 
the scale of life than insects. They are notin the same scale at all. 
They are on two distinct and separate ladders; and the Eocene 
plants, which have changed, were high up on their ladder (the 
very nammals of vegetable life), while the Eocene Coleopterous 
fauna was low down on its. It is to be borne in mind, too, that 
we have every reason to believe that the changes in condition of 
life since the Eocene epoch have been much greater and more 
frequent in Europe than in Australia; and if the plants are ac- 
cepted as being more likely to change than the insects under 
altered conditions in life, it is in Europe rather than in Australia 
that a change in them was to be expected. 

Of course, in what I have been saying, and shall further say 
on this subject, I speak of the Coleopterous fauna of Australia 
as 2 whole. 1n one sense it cannot be disputed that it is dif- 
ferent from that of Europe. The species are not the same, and 
there are a multitude of peculiar forms; but the type, especially 
of what I regard as the more important test-groups, such as tho 
hunting unintroduceable species, is the same. The peculiar 
forms can almost always be traced back to enlargement or deve- 
lopment of some microtypal form. Putting aside such exceptions, 
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the general facies is the same, and a large proportion of the 
genera are the same, and it will be still greater when we get 
rid of the feeling that the genera must necessarily be different, 
because they come from such a distant country. Some of the 
species are scarcely distinguishable from our own, and even the 
relative proportions of numbers of species and genera in different 
groups are the same. 

My conviction is, that there has beon certainly one, possibly 
two, great continental routes of communication between the 
northern and southern hemispheres, both now lying buried in 
the ocean,—the one at the bottom of the Atlantic, the other in 
the depths of the Pacific; and I hope, from an examination of 
the traces left on the ruined piers which mark the course of 
these ancient viaducts, to show the course that they took and 
the inhabitants that used them. 

If any one, following in the steps of Sir Charles Lyell, ob- 
jects to such a wholesale erection of continents on the ground 
of their magnitude, I have only to remind. them of the vast 
extent of land which has appeared above water since the Tertiary 
epoch, Some drying up of the ocean during that period no 
doubt has taken place, but nothing sufficient to account for the 
immense tracts of country which have become dry land; and it 
‘is not a matter open to argument or discussion, but a mathema- 
tical necessity, that if land, previously below the water, comes 
above it, a corresponding quantity of land which was previously 
above it must then go below it. 

Let us now turn to the three great stirpes, and pass each of 
them in review, trace their course, and determine their limits. 
I shall begin with the microtypal stirps (with which we are 
most familiar). It is the most extensive of the whole, being 
distributed over the whole world, with the exception of the In- 
dian, African, and Brazilian regions; and even they, from va- 
rious exceptional causes, have a greater or less tinge of it in 
their faunas. It contains some minor faunas, and these, again, 
a number of subfaunas. The Europeo-Asiatic region is one of 
these minor faunas, and of it the Atlantic islands, the Me- 
diterranean, and the Mongolian are subfaunas. Taken as one 
fauna, the Europeo-Asiatic extends from the Azores east to 
Japan, the whole of that vast space being inhabited entirely by 
the same type and, for the most part, by the same species, a 
few only dropping off here and there, and being replaced by 


12 MB. A. MURRAY ON THE GEOGRAPHICAL RELATIONS OF 


others of the same general character. As to the Atlantic islands, 
the task is easy to decipher their relations; Mr. Wollaston has 
done it ready to my hand in his various admirable researches on 
their Coleoptera. It would be idle to vaunt the merits of his 
works to Fellows of the Linnean Society. Mr. Wollaston is 
one of our number, and we are entitled to regard his honours as 
gems in our own chaplet, if not laurels of our own growth. In 
interpreting the faunas of these islands, I have only to recapitu- 
late the results of his researches; on almost every point I arrive 
at the same conclusions that he has done. Ile has removed all 
possibility of doubt as to the general identity of the faunas of the 
northern groups with that of Europe, and notably with the Me- 
diterranean section of that fauna, or as to their individual identity 
with each other as members of one and the same subfauna. In 
the Madeiran group (see ‘Insecta Maderensia' and ‘ Catalogue 
of Madeiran Coleoptera") he showed that out of 580 species, 
314 are species already known on the Continent of Europe; true, 
he considers (in which he goes further than I would) that so 
many as 120 of these had been imported by man, or otherwise 
found their way to the islands; but, even after deducting these, 
he leaves 194 known European species aboriginally present, as 
against 206 endemic species. These endemic species, again, are 
all akin to the European forms, fit easily into their places among 
them, and all possess the facies of that fauna. I have alrcady 
alluded to the want of reciprocity between Madeira and Europe 
in regard to any specialities they possess, and shall merely illus- 
trate that remark by noting the fact that, although Mr. Wol- 
laston credits Europe with a recent remittance of nearly the half 
of the European species, he acknowledges that no repayment in 
kind has ever been made by Madeira, not a single example of any 
of its peculiar species having ever found its way to Europe, ex- 
cept in an entomologist’s box ; and this, be it remembered, although 
the means of introduction have been at least as open on thc 
return as on the outward voyage *. 

In the Canary Islands (see * Catalogue of Canarian Coleoptera") 

* I know it may be replied to this that an unusual proportion of the Madeiran 
endemic species are apterous; but this, even although it were a good answer, 
would only account for the deficiency of a proportion equivalent to the relative 
number of apterous, ns against winged species; but it is not a good answer 
even as regards them ; for no one supposes that the introduction of species from 


the continent to Madeira has been by actual flight. It is floating wood and 
birds that are usually referred to as the vehicle or modo of transmission. 
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Mr. Wollaston next found that out of a total of 930 species, 
224 are identical with Madeiran species, and, notably, that the 
same peculiar types which gave to Madeira the character of a 
subfauna, are also present there in force. The Cape-Verde 
Islands tell the same tale. Previous to the appearance of Mr. 
Wollaston’s ‘Coleoptera Hesperidum, the usual belief among 
entomologists was, that the fauna of the Cape-Verde Islands 
partook more of that of the coast of Africa, nearest which they 
lie, than that of any other country. Mr. Wollaston has shown 
that this is a mistake. In his introductory remarks he says, 
* Our recent explorations in the Cape Verdes have shown their 
Coleopterous population to be so far more than I had anticipated 
on the Canarian and Madeiran type, that I am anything but 
certain that it would not be more natural to regard the whole of 
these Atlantic islands as characterized by a single fauna—un- 
mistakably the same, even whilst necessarily differing as to many 
of its exact details (and through the fact of mere distance) in the 
more -widely separated groups.” From my own materials I 
rather inclined to the more general notion, and I therefore care- 
fully tested Mr. Wollaston’s conclusions by his data, and the 
result fully corroborated his view: Out of 275 Cape-Verde 
species, 91 were common to the Canaries, and 81 to the Ma- 
deiran group. The African element proved slight, as Wollaston 
said, and such as might fairly enough be referred to chance in- 
troductions from the opposite coast of Africa. The European 
element continues, as before, the staple, and a new phase of the 
peculiar endemic subfauna of Madeira is also a characteristic 
element of its fauna. 

In support of the above statements, I shall merely specify one 
or two of the most striking of the types which are present in all 
the Atlantic-island groups under the same or similar forms. In 
Madeira the Tleteromera are characterized by the presence of the 
endemic genera Hadrus and Hegeter, Hadrus having three spe- 
cies, Hegeter only one. In the Canaries, Hadrus has disappeared, 
but Zegeter has nineteen species, and in the Cape Verdes He- 
geter is reduced to one, but a new form, Ozycara, has taken its 
place with ten species. In Madeira, the Curculionids are dis- 
tinguished by a profusion of Cossonid@ containing new genera and 
new species in a marked degree. The same prevails in all the 
islands ; so with Acalles, a small genus with few species in Europe, 
but with an especial redundancy in all the islands. Ailantus or 
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Laparocerus is another special new development confined to 
them, but present in most of them in greater or lesser numbers ; 
thus in Madeira there are thirteen species, in the Canaries thirty- 
five species, none in the Cape Verdes, where, however, Dinas, 
a new Brachyderidous insect, similar to it in appearance, comes 
either to take its place or that of Brachyderes, which is also 
found in some of the Atlantic groups. In the Clavicorns, the 
remarkable genus Tarphius, a consideration of whose relations 
would require space which cannot be given here, characterizes 
the Canaries and Madeira, as Attalus does in the Malacodermata. 

As to the Azores, Mr. Crotch has completed Wollaston's work 
for him there. Asa matter of sentiment, one would have liked to 
have seen the whole finished by Mr. Wollaston himself, as he had 
done so much and so well; but the naturalist is rather un- 
grateful in this respect, and cares little how he gets his know- 
ledge, provided he does get it. Mr. Crotch’s contribution there- 
fore (Proc. Zool. Soc. 1867) is a welcome, as it is a trustworthy 
and careful, record of the Coleoptera of the Azores. His mate- 
rials are, indeed, far less complete than Wollaston's in the other 
islands ; but although imperfect as regards proportions, they suf- 
ficiently reveal the character of the fauna. Mr. Crotch records . 
213 species, of which 160 are European; and among those not 
European, he describes a Tarphius, a Laparocerus, an Attalus, an 
Acalles, and a new member of the Cossonids—all sufficient 
indications of the Azores being a member of the same system as 
the other Atlantic islands. How the European character of this 
general fauna is to be accounted for, except on the supposition 
of a former connexion of them all with Europe, and how the 
presence,of these special forms of the same subfauna in all the 
islands, and nowhere else, is to be accounted for except on the 
supposition that, after they were disunited from Europe, they 
were still united among themselves, it is for those who advocate 
the theory of dispersal by chance introductions to say. 

The Azores seem to occupy nearly the western extremity of 
this ancient land; not far beyond them a deop valley, the deepest 
part of the Atlantic, intervenes between them aud the coast of 
America. Up this the Gulf-stream scours, as it probably has 
done from early days far back in geological time ; and if there is 
any place in the world to which we might reasonably expect a 
few waifs and strays to be brought by currents, it would be the 
Azores ; and yet there are only three in this position, all Brazilian 
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and all insects which probably pass their larval state in timber ; 
they are an Elaterid (a species of Æolus, Æ. melliculus), which is 
found all along the coast of South America from Rio to Demerara, 
Monocrepidius posticus, another Elater which is otherwise confined 
to the La-Plata district in South America, and Teniotes scalaris, 
a Longicorn. In the other Atlantic islands there is only one such 
introduction, a North-American Longicorn (Clytus erythrocepha- 
lus), which has been found on the Salvages. The supposed in- 
troductions to the Azores from the European side of the Atlantic 
are, according to Mr. Crotch, much more numerous. .He divides 
the 170 European species of the Azores into “two groups (70 
possibly indigenous and 101 almost certainly introduced by colo- 
nists) ;" and the mode of introduction assigned by him is (I know 
not on what grounds or with what primá facie probability) their 
importation in earth at the roots of garden-plants. Certainly in 
this case the operations of the chance-introduction theory (three 
species coming with the current against 101 against it) would 
seem to call for some apology or explanation ; but those who, like 
myself, reject that theory as capable of doing any thing more than 
furnishing accidental exceptions, will only see in the 101 supposed 
introductions (probably, but not necessarily, under deduction of a 
few cosmopolitan species) 101 natural denizens belonging to the 
microtypal stirps, and present in their natural capacity of legiti- 
mate descendants of the aboriginal heirs of the soil. 

The only remaining vestiges which may be supposed to have 
formed part of this ancient Atlantis are Ascension Island, St. 
Paul’s, St. Helena, and Tristan d’Acunha. ; 

Of these, St. Paul’s is, I believe, beyond its limits, and belongs 
to another fauna and another stirps, its fauna, so far as I know, 
being Brazilian ; but more information is still wanted regarding it. 

Ascension Island is a barren rock of recent formation, said to 
be almost without any fauna but what has been introduced by 
man within a hundred years or so; but it has never been tho- 
roughly examined by any competent naturalist. What we do 
know of it has been picked'up during brief flying visits by natu- 
ralists who, like Mr. Darwin, touched at its port, and did what 
they could in a limited time. The only animals recorded, so far 
as I know, are one Slug (Limas ascensionis), and, if we go by 
that, we must put it down as microtypal, and two Sea-shells ( Li- 
torina milaris and Nerita ascensionis), found by Mr. Cumming 
-on its shores. TE "OE 
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St. Helena, that great puzzle of naturalists, is a crucial test to 
my hypothesis of a communication. between the northern and 
southern hemispheres by an Atlantic continent; if that link 
snaps, the whole chain will fall to the ground. It will, of course, 
not touch the evidence for a communication between the northern 
and southern hemispheres by the Pacific; but a microtypal St.- 
Helena fauna is vital to an Atlantic communication. I say that 
its fauna is certainly microtypal, and if so, almost necessarily a 
branch of the Atlantic type of that stirps; there is nothing else 
microtypal within reach for it to be attached to. Some three 
years ago Dr. Hooker gave an admirable lecture on oceanic 
islands *, in which he discussed the origin of the flora of St. He- 
lena, and on the whole seemed inclined to refer it to Africa. 
More in the spirit of “audi alteram partem” than from any 
settled conviction of my own, I wrote a reply t, in which I gave 
some reasons for thinking that it might more probably have 
been originally connected with and peopled from Europe, although 
also possibly connected at some period with Africa. More ma- 
ture consideration and subsequent researches have confirmed 
my opinion; and the following examination of the character 
of its plants and animals will show the grounds on which I 
rest it. 

In mammals, of course, nothing is to be expected. The only 
allusions to them that I can find is the statement T that in cutting 
away the lava at Ladder Hill, many feet below the surface, small 
bones have been found, apparently about the size of those of 
a rat, and more particularly a small rib-bone entirely covered 
with an incrustation of stalactite. In what manner these have 
originally come there must ever remain a mystery: there is but 
one probable mode of accounting for it, on the supposition that 
the animal might have crept into a crevice of the rock and there 
died; for if a bed of lava in its liquid state had flowed over them, 
they would probably have been consumed, and would not have 
been found incrusted by stalactite. I find it also recorded in 
*Baynes's Tour through St. Helena,’ p. 119 (1817), that at the 
beginning of this century the “ Manati or Manatee, Sea-cow or 
Sea-lion " existed in such numbers as to furnish employment for 
a fishery on it; and of course if the Manatee did exist there, it 


* Published in ‘ Gardeners’ Chronicle, January 1867. 
t Published in ‘ Gardeners’ Chronicle, February 1867. 
1 See ‘ Proceed. Agri. and Hort. Soc. of St. Helena,’ 1826, p. 30. 
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would be almost proof positive of former continuity of land with 
some country where ‘the Manatee lived; for it is a herbivorous 
animal, and could neither have crossed from South America or 
Africa (where different species of Manatee still live) to St. He- 
lena as it now stands. But it,is not a Manatee; the observer 
from whom Baynes quotes says it is undoubtedly the Sea-lion of 
Anson, and gives a description of it, which shows that it must 
have been a species of Scal, doubtless that which he supposes (the 
Sea-lion, or Phoca leonina), which also occurs at Tristan d’Acunha, 
and yields plenty of oil, Carmichael mentioning that one animal 
there will give 70 gallons. 

In ornithology there is, I believe, only one undoubted aboriginal 
land-bird, the Charadrius pecuarius of Temminck, a small Plover, 
named the Wire-bird (probably so called from its wire-like legs). 
It is so exceedingly close to the Cape C. Kittlitzii, that it has 
been confounded with it by ornithologists; until lately it was 
shown by Mr. Layard to be distinct. The Plover (and like the 
others this Cape species) is a migratory bird, consequently it is 
not difficult to suppose that it might, in the course of its migrations, 
have been blown off from the coast of Africa to St. Helena. But 
after arriving there it must have become modified by the altered 
conditions of life into the C. pecuarius, and, among other modifi- 
cations, ceased to be migratory, for that bird is a constant resident 
in St. Helena all the year round. 

Baynes, in his ‘St. Helena, speaks of the Grenadier Grossbeak 
(Loxia orix) as an inhabitant, and says it is locally called the 
Wire-bird. That it is so called is certainly a mistake ; but if really 
an inhabitant of St. Helena, it does not scem a likely one to have 
been introduced ; and if not introduced, then it certainly is micro- 
typal, all the species of the genus being confined to the northern 
hemisphere. If the Canary has not been introduced, it would be 
another microtypal species, and more than that, a species belong- 
ing to the Atlantic subfauna. It is, however, said to have been 
introduced either intentionally or involuntarily by man. It is 
suited to the climate, and being a universal favourite of man, 
nothing seems more likely than that it should have been intro- 
duced by the escape of cage-birds ; but I cannot learn that the 
belicf rests on anything more than presumption and probability ; 
and it may be said, on the other side, that if St. Helena was once 
a member of the Atlantic fauna, it is natural that it should occur 
there, and that, although so great á favourite and universal a com- 
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panion of man, it is not found naturalized in any other islands, 
notwithstanding that hundreds exist equally well adapted to it 
and equally inhabited by canary-loving settlers ; a sufficient reply 
to which may be that there is no island exactly similarly situated 
in regard to man’s arrangements, and that other birds of a similar 
nature have actually been naturalized there, the Java Sparrow and 
Indian Haverdavats being known to have been introduced, and 
the fact and date of their introduction being on record. They have 
thriven as well as the Canary, all three being as common as Spar- 
rows. All, however, that I wish to do is to enter a caveat against 
taking the introduction of every microtypal species for granted. 
My own belief is that there are no aboriginal birds in St. Helena: 
perhaps its isolation was perfected before birds appeared in the 
lands with which it had previously been connected. Besides 
the above, the Common Fowl, the Guinca-fowl, the Pheasant, the 
Red-legged Partridge, the Peacock, and the Pigeon have all been 
intentionally introduced by man. 

Governor Beatson gives. the names of a very few of the sea- 
birds found on or about the island; but their range is so wide 
that they ean scarcely be cited as bearing on this inquiry. 

The Turtle is the only reptile mentioned as found at St. He- 
lena, but no freshwater reptiles or fishes are known; at the same 
time it must not be assumed that none can exist. Although there 
are no streams, there is water, and there are terrestrial and 
marsh-shells (Suecineas) ; and if the advocates of chance dispersal 
are correct in their reasoning, small fishes from distant lands might 
now and then be introduced by sea-birds. It is against their theory 
that they have not. 

Governor Beatson (loc. cif.) also gives a list of seventy marine 
fishes taken at St. Helena; but as they are all designated by their 
local names, it is of no scientific value. Passing it, we have a 
thoroughly scientific and dependable, although smaller, list in two 
parts by Dr. Giinther, in the ‘ Proc. Zool. Soc.’ 1868, p. 225, and 
1869, p. 238, made from a collection sent by Mr. J. C. Melliss, a 
resident in St. Helena, to whom naturalists owe more than to 
any previous observer for information as to its zoology. {lt will 
presently be seen that, besides the fishes, his collection of spiders 
and beetles supply the most important part of our material in 
these classes of animals. A copy of Dr. Giinther’s list will be 
found in the Appendix. Itis not to be expected that the marine 
fauna can be applied in the same way as the terrestrial fauna to 
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the elucidation of the distribution of animal life, nor does it fol- 
low that because we see certain great divisions in terrestrial dis- 
tribution, the same number and the same local distribution is to 
be found in them also; greater latitude and extent of range must 
be allowed to marine ania and especially to fishes (the birds of 
the sea), than to land animals. The difference in their conditions 
of life in the sea is less than on land. Geological changes, such 
as the opening of the Isthmus of Panama and the Isthmus of 
Suez, have a more important bearing upon their distribution than 
upon those of land animals, inasmuch as the opening of a door to 
admit a new element is more important than shutting it after it 
has been already admitted. The knowledge that such events have 
taken place, however, enables us to reconcile the occurrence of 
marine animals in places otherwise difficult of explanation, as, for 
example, Saurus atlanticus, both at Madeiraand Zanzibar. With 
the help of such aids I by no means despair of being able to show 
that a similar distribution, in the main, exists in marine ani- 
mals to that in terrestrial ; not exactly placed alike, but proceeding 
from the same causes, and the deviations traceable to the different 
treatment, conditions and events to which they have been sub- 
jected. Their distribution must be studied (and happily we have 
the means of doing so) more in connexion with their geological 
history and the fossil remains of their ancestors. It is not my 
present business to attempt to do this; and I shall not do more 
than indicate the line of argument which such considerations, at 
first sight, seem. likely to lead to. Take the Sea-perches, the 
Percide (not merely the genus Serranus as now understood, but 
the group of allied genera of which it may be said to be the typo), 
a group containing the first dozen species in Dr. Giinther’s list. 
Beginning in the Chalk with genera whieh are now all extinct, 
increasing in the Eocene, so that half of the genera now survive 
and are established in the Newer Tertiary, so that all the genera 
now existing were then present in England, that type would ap- 
pear to be properly microtypal. 

The sea-shells being for the most part iem on the lands 
on whose shores they live, and therefore bound to them, are safer 
and more direct indications of the character of these lands than the 
fishes; and their own stirps generally corresponds with that of the 
terrestrial inhabitants, although, from the causes already alluded 
to, they are sometimes exposed to diverging influences from which 
the latter are free. We have as yet, so far as I know, no list of 
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the marine mollusca of St. Helena. Mr. Woodward in his manual 
mentions that Mr. Cuming collected sixteen species of sea-shells, 
, of which seven are new. I cannot find that he has published these ; 
probably Mr. Lovell Reeve may have done so in his * Conchologia 
Iconica,’ but I have not found them. Mr. Cuming's collection, 
however, is now in the British Museum; and besides there are in 
it à number of other shells collected at St. Helena, amounting in 
all, with his, to about fifty species. I have gone hastily over these 
under the kind and able guidance of Mr. Baird ; and although I 
should be sorry to attempt anything like the determination ofthe 
species on the strength of such a hasty inspection, yet I think I 
may venture to give a list of the genera to which they belong, es- 
pecially as I had Mr. Baird at my elbow to advise me when I was 
making my notes upon them. I accordingly give a copy of my 
memoranda regarding them in the Appendix. On looking at this, 
I think conchologists cannot fail to be struck with the correspon- 
dence of the distribution of the species found there with the Co- 
leoptera belonging to my microtypal stirps. The range of many 
of them is put down in our books as world-wide, just in the same 
way as many of my microtypal genera of Coleoptera stand as 
cosmopolitan, merely because they are found at distant points of 
the microtypal range; thus Lucina is world-wide because it is 
found on the coasts of Europe, North America, the West Indies 
(a debatenble frontier in all classes of animals), St. Helena, Tierra 
del Fuego, Now Zealand, and Japan (all microtypal), and its 
fossil distribution corresponds so far as we know it. So Mytilus 
is world-wide. Mr. Woodward's localities are “ world-wide— 
Ochotsk, Behring Sea, Russian Ice meer, Black Sea, Cape Horn, 
Cape, New Zealand." Others, such as Venus, Venerupis, Corbula, 
&e., have the same microtypal habitats, with the addition of the 
Indian Ocean, which may have been reached through the Red Sea 
when the ports of the Isthmus of Suez were open. The Patellidæ, 
the Rissoide, Litorina, Caecum, Cerithium, Chemnitzia, Eulima, 
Nassa, all occupy microtypal ground. It seems to me, too, that 
the others, which are more widely distributed, will be found to 
be of older geological date. 

The land mollusks are of course better authorities as to the 
character of the fauna of the island. We have, however, no list 
of them, although Mr. Benson has described some of the living 
and Edward Forbes some of the fossil species, and also made a few 
remarks on them in the Geological Society's Journal, 1852, p. 197, 
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and elsewhere. I have therefore combined these, and shall ven- 
ture to add similar notes as to the genera and a few of the species. 
from the British-Museum collection to those which I have given: 
of the marine species. With one exception, they are all Euro- 
pean-looking Helices, Bulimi, Pup:e, Succines, and similar forms; . 
the exception is a large semifossil Bulimus (D. auris-vulpina, 
Reeve) which looks recent, but of which the animal has never 
been found; the nearest affinities of this species have been 
thought by some to be with Polynesia. The aflinities of the 
other species have been thought by conchologists, I believe, to 
lean most to Chili; but this I apprehend to bave arisen rather 
from a reluctance to look for this relationship in our own land. 
Divested of prejudice, it is difficult to conceive anything more close 
in appearance to the British species without being actually iden- 
tical than they are, and any greater resemblance to the Chilian 
species I believe to be impossible; and if it did exist, it could not 
go for much, for the land-shells of Chili are microtypal too, 
many of the Helices and Bulimi being exceeding like those of 
Europe; and we all know that two things which are each equal to 
a third are equal to each other. Others have sought to ac- 
count for this close resemblance to ouv own species by supposing 
them to be modifications of species brought in tbe earth at the 
roots of plants from Britain. The occurrence, however, of so 
many other species in other classes like our uer species 
seems fatal to this view. 

Of other sea animals, I have to mention two species of an An- 
nelid (Ditrupa), also of a northern type. 

‘There are four Crustaceans mentioned by Governor Beatson 
—Shrimps, Crawfish, Stumps, and Long-legs—which by their 
names and the character ascribed to them by Governor Beatson, 
viz. that they resemble our lobsters in taste and colour, suggest 
our northern species ; but in ignorance of what they really are, 
we must pass them by. 

The Rev. O. P. Cambridge has lately reported on a small col- 
lection of spiders made by Mr. T. J. Melliss, and described the 
new species in the Zoological Society's ‘ Proceedings; and he 
says that so far as so small a number of species (only twenty- 
two), of which nine were new, may justify a general remark upon 
the character of the Araneidea of St. Helena, it appears to bear a 
thoroughly European stamp, one alone belonging to any genus 
not indigenous to Europe. Four, if not five of them have been 
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recorded as indigenous to Great Britain, three to Algeria, and 
three to Egypt. Among the new species Mr. Cambridge found 
* but little to denote a locality so near the tropics.” (See extract 
from Mr. Cambridge's paper in the Appendix.) 

: Mr, Cambridge also records two Scorpions from St. Helena in 
the same collection, Lychas maculatus, Koch, and L. americanus, 
Koch (American but easily introduced). 

The butterflies seem as badly represented as the birds; and I 
would recommend to the consideration of the advocates of intro- 
duction by chance dispersal the fact that the two classes of ani- 
mals best provided with means of dispersal are precisely those 
which, along with the mammals, are least represented. I can find 
no published notice of any Lepidoptera in St. Helena. No spe- 
cimens of any exist in the British Museum; and the solitary 
species that I can learn by inquiry to have been met with is the 
Cynthia Cardui*. | Cynthia Cardui, I need scarcely say, is what is 
usually called a cosmopolitan species; but in very many instances 
it will now be found that what have been called cosmopolitan 
forms are only microtypal, that is, found in every part of the 
world but those parts of India, Africa, and Brazil to which the 
microtypal stirps had not had access. 

Until lately, our knowledge of the Beetles of St. Helena was 
limited to some twenty species or so. Mr. Wollaston has re- 
cently, however, considerably extended it, mainly through the 
researches of Mr. Melliss and Mr. Bewicke, and'has published a 
catalogue (see ‘Annals of Natural History,’ 1869 and 1870) in 
which seventy-five species are enumerated. His observation upon 
these is as follows. “If we exclude from consideration the 
twenty-six species (above alluded to) which have unquestionably 
been brought into the island through the medium of commerce, 
and which enter into the fauna of nearly every civilized country, I 
need scarcely add that the St.-Helena list, as hitherto made known, 

* Prof. Westwood is my authority for this, and for the sake of preserving the 
information he gives, I quote what he says: “ As to the insects of St. Helena, I 

“am sorry to say that I can give you scarcely any information. In one of Dr. 
Burchell’s cabinets was a drawer filled with insects from that island, but it unfor- 
tunately had no door and had been left neglected. After Dr. Burchell’s death some 
wretched moths got into that particular drawer and devoured nearly everything. 
I kept all the fragments possible, and can determine some fourteen or fifteen spo- 
cies of common forms, Coccinella, Sepidium, Necrobia, Cynthia Cardui. Yt for- 


tunately happened that the type specimen of the curious Aplothorax Burchelli 
remained intact.” 
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possesses nothing whatever in common with those of the three 
sub-African archipelagos which lie further to the north—though 
the great development of the Curculionideous subfamily Cosso- 
nides is a remarkable fact which-is more or less conspicuous 
throughout the whole of them.” 

In this judgment I cannot concur; the list seems to me brist- 
ling with Atlantic affinities and points of correspondence. It is 
one of the very few instances in which I do not go entirely along 
with my friend Mr. Wollaston's conclusions; and I believe the 
difference on. this occasion arises chiefly from our looking at the 
subject from opposite stand-points. I am looking at it as part 
of a larger stirps, he as an independent object. I am anxious 
that he and the large number of readers wlio, relying on his 
well-known judgment and acumen, will naturally accept his con- 
clusions as their own in fide parentum, should see that I have 
strong grounds for dissenting from him; and I have therefore 
given in the Appendix a copy of the list of species recorded by 
him distributed into the stirps and faunas to which I think 
they belong, with full notes containing my reasons for placing 
them as I have done whenever any doubt seems likely to exist 
about the matter. On referring to this, it will be seen that, 
according to my view, the seventy-six species as yet recorded 
as inhabiting St. Helena (whether by Mr. Wollaston or others) 
are to be accounted for as follows. There are :— 


1. Of doubtful identity and uncertain ge 9 
through the fault of the original describers ... 

2. New endemic species which I have not seon 
either in nature or figured, and as to the affi- 
nities of which I am thus unable to form an 
“QPUMION E 

8. Cosmopolitan or introduced, which, with two | 13 
exceptions, belong to the microtypal stirps ... 


l mA 
Deducting these 17 from the total 76, there remain 59 belonging 
to the different stirps as follows :— 
South-American stirps .........-. norme 


Indo-African stirps — ......2.e 2 
Microtypal stirps, European branch... . 56 


— 


59 
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Of 56 members of the European branch of the microtypal 
stirps, I find 12 which have no greater affinity for one part of 
the European fauna than another, 8 which are new, but whose 
general affinity lies with species characteristic of the Mediter- 
ranean subfauna, 40 whose affinity is nearest to the fauna of 
the other Atlantic islands, and 1 (Pristonychus complanatus) 
which is generally distributed in microtypal countries, and which 
has hence been supposed cosmopolitan, but which in reality has 
not been found out of the microtypal bounds. Much of the 
weight to be given to this apportionment of the elements of the 
isle must depend on the value of my reasons which are given 
in the notes to the list of species in the Appendix, and to these 
I must refer the entomological reader. I may only say here 
that the instances which have had most weight on my own mind, 
are, lst, the occurrence of a large Carabus (a hunting carnivo- 
rous genus limited to microtypal countries, which it would seem 
impossible to introduce except by continuity of dry land), 
which, according to the high authority of Prof. Lacordaire, has 
most affinity with species found in Syria (7. e. in the Mediter- 
ranean district with which the Atlantic Islands are otherwise 
most connected); 2nd, but of still more importance, the presence of 
species of genera which are particularly prominent or abundant in 
the other islands, as Calosoma, Bembidium, Lemophelus, Anobium, 
Opatrum, &c. ; and 3rd, and of most importance of all, the pre- 
sence of new forms allied to species already known as character- 
istic of or confined to the other islands of the Atlantic, as AZt- 
. croxylobius, Nesiotes, and Notioxenus, representing respectively 
the prevailing element of Cossonus, Acalles, and Atlantis in them. 
That a particular genus is represented (however critical this genus 
may be), when the representation is only by a single species, is 
not nearly so strong evidence of common origin as common exu- 
berance of some particular form in both faunas under comparison ; 
for the occurrence of a single species may be explained away when 
the presence of many defies dispute. And I rest as much on the 
occurrence of the typical character of facies as on actual identity of 
genus or species ; for in the development of new forms Nature 
often refuses to go by our generic characters, and produces some- 
thing exactly similar in appearance but with some deviation in 
what the systematist chooses to call important organs, a deviation 
which to his mind is fatal to generic identity, but to mine insignifi- 
cant in the face of persistence of facies. 
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So far as the fauna goes, therefore, I have little doubt that the 
majority of zoologists will agree with me in referring it to the 
Atlantic subfauna of the microtypal stirps. But when we come 
to the flora, we have new light thrown upon the subject. It is 
said to be rapidly losing its original features; when Burchell 
visited the island, it was still nearly in its natural condition, and 
out of 169 plants collected by him, 40 were endemic and very 
peculiar, and of the remainder, a considerable proportion seem to 
have been of European type. Dr. Hooker, in his lecture on 
Oceanic Floras, says of this, * Dr. Burchell's collection includes 
169 flowering plants, but most unhappily he has not indicated 
which are bond fide natives and which have followed the track of 
man and animals introduced by him, and which have become 
quasi-indigenous or naturalized. Some years after Dr. Burchell's 
visit, however, an eminent Indian botanist, Dr. Roxburgh, visited 
St. Helena, and drew up a catalogue of the indigenous, naturalized, 
and cultivated plants then existing, carefully indicating the truly 
indigenous ones that were then surviving." This flora of Dr. 
Roxburgh's, however, is imperfect, some of Dr. Burchell's species 
(now in the Herbarium at Kew) not being included in it, pro- 
bably having become extinct in the interval between his and Bur- 
chell’s visit; and a strong desire is felt by those interested in 
the subject that a fresh flora of St. Helena should be published 
by some competent botanist. Dr. Hooker’s talents, position, 
and acquaintance with the subject point him out as the most 
fitting person to do so: and I trust the general wish that he may 
undertake it will lead to its own fulfilment. 

As our knowledge of the flora stands, however, I believe the 
actual facts which have been ascertained regarding it are that it 
contains, Ist, a considerable number of plants known to have 
been introduced from various countries, but chiefly from Europe ; 
2nd, a considerable number of European species or genera which 
are not known to have been introduced, but which are taken for ' 
granted to have been so on account of their European habitat; 
3rd, a small proportion (but still too large a proportion to be ac- 
counted for by chance dispersal), the affinities of which are clearly 
with the Cape flora. Dr. Hooker’s conclusion to this effect is 
thus stated in his lecture above referred to:—' From such frag- 
mentary data it is difficult to form auy exact conclusions as to the 
affinities of this flora; but I think it may be safely regarded as an 
African one, and characteristic of Southern extra-tropical Africa. 
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The genera Phylica, Pelargonium, Mesembryanthemum, Osteosper- 
mum, and Wahlenbergia are eminently characteristic of Southern 
extra-tropical Africa ; and I do not find amongst the others any in- 
dication of an American origin, except a plant referred to Physalis. 
The Ferns tell the same tale ; of twenty-six species, ten are abso- 
lutely peculiar; all the rest are African, although some are also 
Indian and American." On this sentence, while I implicitly accept 
its conclusions, I shall only remark :—1, that Mr. Baker, in his 
admirable paper on the geographical distribution of l'erns, seems 
to me to be a little more favourably disposed to America in his 
estimate of their relationship ; 2, that some of the African spe- 
cies, as Banksia and Protea, may have an Australian significance 
as well as an African—not that I think that either touches Dr. 
Hooker’s conclusion, but in trying to sum up impartially I do 
not wish to overlook any point; and 3, that there is besides what 
may be called an under layer peculiar to the island itself, and 
found nowhere else on the face of the globe, such as arboreal 
Composite (tree-daisies, as it were). Dr. Hooker regards these 
as too abnormal to have their affinities with the plants of neigh- 
bouring continents made out. I cannot think so if he will lend 
himself seriously to the work. 

The general result which I draw from the whole flora is, that 
we have here a compound flora certainly two deep, possibly three 
deep. We have, in the first place, I believe, a genuine natural 
Atlantic, that is, European flora; for in the face of the decided 
testimony to that effect given by the fauna I cannot accept Dr. 
Roxburgh’s conclusions as to the supposed introduction and natu- 
ralization of every species having a European habitat. If they 
can be proved to have been introduced, good and well; but I 
object to take the thing to be proved as part of the proof. And, 
in the next place, I believe we have the traces of an older 
African flora (why I call it older I will explain when I come 
to speak of an ancient connexion between Patagonia and South 
Africa); and I believe that both are due to actual continuity, 
however circuitous or interrupted, with the respective countries 
the impress of whose floras they bear. 

Before leaving St. Helena, I have just one other argument to 
adduce in support of its former connexion with the other Atlantic 
islands, and that is the fact, which has only recently been ascer- 
tained, or, at any rate, only recently laid down in our maps, that 
there is a long band of elevated submarine bottom running north 
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from St. Helena to the Cape-Verde Islands, and embracing in its 
course Ascension Island and the shoal ground on the equator. 

The next trace of a microtypal element in the southern Atlantic 
is the island of Tristan d’Acunha; and in obedience to the 
natural train of thought, I shall begin with its flora, as I 
have just left that of St. Helena. I should have liked to 
have given in the Appendix a copy of the ‘ Flora St. Helenica,’ 
partly in illustration of what I have said regarding it, and 
also for the purpose of contrasting it with a similar list of 
the flora of Tristan d’Acunha given by Capt. Carmichael in 
the 12th volume of the ‘Transactions’ of this Society; for we 
find the same elements in both,—a mixture of European and 
African types in nearly the same proportion. The St.-Helena 
list is rather long, and I hope may soon be supplied by a 
better; the Tristan d'Acunba list is short, and an abstract 
of it may be convenient, and one is therefore given. The only 
shrubby plants in the island (trees there are none) are Phylica 
arborea, and either one or two species of Empetrum. Phylica is 
an African genus represented by two species in St. Helena; and 
its occurrence in both St. Helena and Tristan d'Acunha fur- 
nishes at least a presumption in favour of the two islands having 
once been in communication with each other and with the 
African continent. Empetrum (our Crowberry), on the other 
hand, is, as every one knows, a most characteristic type of the 
Scandinavian flora, and not less so of the Magellanic and Ant- 
arctic Flora generally. So is the genus Chenopodium, wild spe- 
cies of which also occur in both St. Helena and Tristan d' Acunha. 
The genus Pelargonium has also species in both islands: it, not- 
withstanding the presence of a straggler in Syria, is unquestion- 
ably African, its species in that continent being numbered by hun- 
dreds. It seems of no consequence that, as Dr. Hooker informs 
me, the Tristan-d’Acunha species belongs to a different section 
from the St.-Helena species. We should have expected that 
they would be different; the greater the deviation the longer 
the probable period since they started from common parents, 
and the stronger the presumption in favour of my view of the 
connexion with Africa being very ancient. But what must 
striko every one most in running their eye over Capt. Oar- 
michael' list is the resemblance to our own flora. We thero 
see Ranunculus, Rumex, Cardamine, Atriplex, Gnaphalium, E 
Carex, and similar genera. 
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Capt. Carmichael does not say much about the insects, but 
what he does say tells the same tale as the plants —* Three small 
species of Curculio”: Thus we have, again, small Curculios, proba- 
bly similar to those which have given a character to the Coleoptera 
of the other islands ; with them four PAalenas, the old genus for 
the typical British Moths—a Hippobosca (qw allait-il faire dans 
cette galére, where were neither horses nor other land quadru- 
peds for them to feed on ?),—two species of Musca, and a Tipula. 
Of Crustaceans, an Oniscus, an Astacus, and a Cancer, all cha- 
racteristic types of the European fauna. Of the land-shells we 
may say the same; we know only two, both species of the 
genus Balea, a genus allied to Pupa, of which species have 
nowhere been met with elsewhere, except in Hungary, Norway, 
Porto Santo (one of the Madeiran group), and New Granada. 
The Norway species has also been found on the highest peak of 
Porto Santo, The only locality not entirely microtypal is New 
Granada; and of it the mountainous part is microtypal, the 
plain Brazilian. In which of these the Balea occurs I do not 
know; but the probability is in favour of the mountains, because 
the climate of the lower parts is so dangerous that it is almost 
entirely in the mountains that E has chiefly taken 
place. 

The senii and citer marine objects recorded by Capt. 
Carmichael all have the same microtypal tinge. Chiton, Cardium, 
Patella, Buccinum, Sepia, Echinus, and MEL sound mar- 
vellously like the contents of one's basket after a rummage along 
the coast in our own country. 

Have we now reached the southern limit of the ancient At- 
lantis? Is Tristan d'Acunha its outmost cape? Has it stretched 
for interminable space to the South Pole without leaving an in- 
dication of its existence? or has it trended off to the Falkland 
Islands and South Shetlands, and joined Tierra del Fuego, and 
possibly Patagonia? If there were no other way of account- 
ing for the microtypal character of the fauna and flora of South 
America south of the Plata, all to the south of it bemg micro- 
typal, one might feel disposed to assume that it did; and had we 
only the flora to go by, I should probably adopt that view, for we 
have in Tierra del Fuego and the. other antarctic islands the 
very types of European plants that we have noted in Tristan 
a’ Acunha—Empetrums, Ranunculus, Cardamine, Wild Celery, &c. 
&e. But I shall presently show that there was another route by 
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which à communication between the arctic and antarctic hemi- 
spheres was effected, and that the affinities of the Coleoptera of 
Tierra del Fuego and Patagonia rather point to that being the 
channel of communication so far as they were concerned. It may. 
probably have been the case that there was interrupted commu- 
nication between Tristan d’Acunha and these antarctic islands, 
which in their turn had interrupted communication between 
Cape Horn, New Zealand, and Australia. l 

Leaving this question for future solution, I shall now revert 
to the European fauna, of which we have only touched on the 
most western limit, and trace it eastward. I have already said 
that the whole fauna from the Azores to Japan was one and the 
same. No better proof of this can be given than a comparison 
of the list of species from one end of the continent to the other. 
We have no complete lists of the Coleoptera all over the country, 
our lists of the east of Asia being comparatively imperfect, but they 
are still sufficient to illustrate the identity I desire to point out. 
We have a list of those found by Schrenck in Amourland 
and Eastern Siberia, made up by Motschoulsky, and published in 
Sehrenck's ‘ Reisen im Amurlande’*. We have also some simi- 
lar data regarding the Coleopterous fauna of South-east Siberia, 
collected by Raddé in his explorations ; but this is very imperfect, 
and relates more to genera than species. Motschoulsky’s list of 
species found both in Amour and Eastern Siberia contains 810 
species. The portion of these found in Eastern Siberia is not, 
however, so applicable to my present comparison as the list of 
species found in Amour, which extends to the extremest limit of 
Asia. The number of species from it, enumerated in the list above 
referred to, was 340; buta fuller list was published afterwards by 
him t, which contained 564 species; and I have made it the 
basis of a Table, which will be found in the Appendix, from which 
the range of the species composing it can be ascertained. As it 
does not forward this inquiry to know what particular species 
are limited to Amour, I have left out all in that position, except 
when they represent a genus not otherwise present, when I give 

* [ may here say, parenthentically, that Count Motschoulsky’s tendency was 
cortainly not to diminish the number of new species, but rather to increase 
them, so that any insect that ho admitted to be the same as one previously de- 
scribed may, without much doubt, be accepted as really such. 

T ‘Catalogue des Insectes rapportés des environs du Fl. Amour, depuis 


la Schitka jusqu'à Nikolaévsk, examinés et énumérés par V. Motschoulsky,’ 
Moscow, 1860. 
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one species of the genus to show that it is present. I have also: 
added a few on the authority of Raddé and others from South- 
east Siberia. The total number in my list thus purged and 
augmented is 382; but adding the number of the endemical 
species, of which I have not given the names, we start with 608 
species known to inhabit the extreme east of Siberia. 


Of these the numbers are, in 
Amour 
Danria — "—À—À  ———— c oom 297 
Western Siberia, or the districts of the Ural Mountains... 227 
North and Mid-Europe, as distinguished from East or 


West Europeos eren tees ee EET mU 213 
East Europe as represented by France and Belgium ...... 184 
Britain A oos ND UU T 133 
The Madeiras. o eee setae ORAE dE 10 
The-Azores m m c E o eee ERE UE umm 7 


To which I may add, in anticipation of what I must pre- 
sently say in speaking of North America,— 

On the western side of North America ........................ 8 

On the eastern side of North America ........................ 23 


The details will be found in Table VII. in the Appendix. 

The diminution in identity of species as we go further from 
our starting-point (wherever we begin) and their replacement by 
new strains is, it will be seen, exceedingly gradual and equal, 
and the proportion of identical species persisting through the 
immense stretch of country embracing Asia and Europe very 
. remarkable. But what is of still more importance in this inquiry 
is the identity of the genera. Using the word in its large sense, 
the same genera are spread over the whole region in question ; 
used in the more restricted sense, adopted by modern naturalists, 
a similar replacement of one form by another allied one, which 
we have seen occur in species, takes place also in these groups 
of species. Thus, in recording the species from the Amour, 
Motschoulsky has thought it necessary to propose a number of 
new genera for the new forms ; and the proportion of these to the 
old genera found there was about a fifth. He records 239 
genera, of which 85 are new. And, curiously enough, this is 
very close upon the numbers which Wollaston has turned out 
in his work at the other end of the string on the Coleoptera of 
Madeira; he records 236 genera, of which 44 are new. 
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The same fauna goes southwards through Mantchouria and 
Korea into China; and about Shanghai we get to the line where 
it meets the Indo-Malayan fauna. 

We have a tolerably fair (although far from complete) notion 
of the Coleopterous fauna of that part of China. Mr. J. C. 
Bowring procured important material from that quarter. Mr. W. 
W. Saunders has also made some of its species known ; and latterly 
Mr. C. W. Goodwin, Assistant Judge of the Consular Court of 
Shanghai, has sent some important collections made in the im- 
mediate vicinity of that city to one of our London entomologists, 
M. de Rivas, who, I trust, will ere long give to entomologists 
a catalogue of the species. In the meantime these materials 
(which I have had the advantage of studying) show that the 
Coleopterous fauna of Shanghai is a mixture of a few Indo- 
Malayan types (such as Copris molossus, Euchlora viridis, Cero- 
sterna punctata variety) with a mass of smaller species mainly 
belonging to the Europeo-Asiatic fauna; some identical with 
European species, the majority new species of the same type. A 
small collection of Coleoptera mado by Dr. Collingwood at For- 
mosa, which he has been kind enough to show me, exhibits the 
same mixed fauna, and of nearly the same kind and proportions. 

An exactly similar intermixture occurs on the opposite coast 
of Japan; but what is most remarkable is, that although it occurs 
in the Beetles, Butterflies, Bugs, &c., it does not occur in the 
Hymenoptera. The great majority of the Beetles are of the 
Europeo-Asiatic type, and a certain proportion (as in Amour) 
are identical with, or only very slightly different from British 
species; the minority consists of species of the Indo-Malayan 
type, and indeed of the identical species which occur at Shanghai 
(Copris molossus and a variety of Cerosterna punctata, being two 
of the most prominent insects in both). But the Hymenopterous 
fauna is not of this mixed character; it is entirely Chinese. 
Mr. Frederick Smith, our first authority on the Hymenoptera, 
and who, from his position in the British Museum, has unusual 
opportunities of observing collections from all quarters, tells me 
that he has never seen a Hymenopterous insect from Japan of 
other than the Chinese type. It is the only class of insect, so far 
as I know, in which this deviation from the typical character ob- 
served in others occurs. Why should this be? Is there any 
peculiarity in the life of the Hymenoptera which can account for 
- it? The only one I know of is, that one large section of them 
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(the Bees) are dependent on flowers for subsistence in the larva 
state; and supposing the cold of the glacial epoch to stop the 
flowering of plants in Japan without killing the plants, the bees 
might be exterminated while the other classes still survived. 
Were Japan, therefore, separated from the mainland, so that on 
ihe restoration of a milder climate no fresh supply of species 
could be received from the north, and united to Southern China, 
80 that it received its new inhabitants from it, and then finally 
separated from it as it now stands, we should perhaps have an 
explanation of the actual phenomena as regards bees; but there 
are other Hymenoptera to which this explanation will not apply, 
and further research may show that the exclusion of northern 
types is not so rigorous as at present appears. At any rate, it 
seems to me thatif the whole earth might be replenished by chance 
colonization, then the presence and absence of particular classes 
of insects in Japan is without explanation. 

I presume it will not be necessary for me to show that the 
same distribution prevails throughout Europe and Asia in every 
class of animals ; Dr. Sclater was the first to do so in the birds, I 
. have elsewhere done the same for the mammals. Dr. Günther 
has done it for reptiles, Gabriel Koch has done it for the Lepi- 
doptera, Meyen and Hooker for plants. In fact every person 
is at one upon it, each in his own speciality. 

The Europeo-Asiatic Beetle-fauna * does not stop even at 
Japan; it passes over into North America by Behring’s Straits, 
or rather, I should say, it is found in North America on the 
other side of Behring’s Straits. In Russian America we have 
2 fresh crop of Europeo-Asiatic forms, genera and species; and 
here another noteworthy circumstance presents itself. lt is 
generally taken for granted that there is a uniform homogeneous 
arctic fauna which extends all round the arctic circle. It is so, 
and it is not so. It is so on the large scale, but not so on the 
small. The arctic fauna is subject to the laws of spreading by 
continuity and stoppage by barriers just the same as any other 
fauna. I have elsewhere endeavoured to show that the mamma- 
lian fauna of Greenland is Europeo-arctic as distinguished from 
Americano-arctic. I maintain that the homogeneity of a fauna 

* I was unable, in my ‘Geographical Distribution of Mammals,’ to adopt 
Dr. Sclater's terminology of Palwarctic, Neoarctic, &c., because we did not agree 
in the extent and limits of our regions; and now, of course, in this paper I can 


still Jess do so, as a principal effect of my hypothesis, if it be sound, must be to 
still further break down their limits and destroy their solidity. 
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depends on other causes than uniformity of condition of life 
within its limits. I cannot doubt that if there had been an 
isolated communication between the Indo-African districts and 
the North Pole, we should there have had a fauna related to 
and developed out of that fauna, and wholly distinct from the 
other faunas of the arctic regions. It is continuity of soil or 
freedom of intercommunication which has produced the present 
uniformity of fauna in the arctic regions; but where minor inter- 
ruptions exist, or old barriers or conditions equivalent to a bar- 
rier formerly existed, there are also subdivisions in the character 
of the fauna, and in the position of these minor divisions we see 
the operation of these laws and are able to trace the existence 
and former position of the barriers. Thus we find two minor 
subfaunas in Arctic America, an eastern and a western one. Two 
causes may have produced these. One of these may have been 
the sea which, it can scarcely be doubted, formerly existed be- 
tween the Gulf of Mexico and the Polar Sea, in the line of the 
Missouri and Mackenzie rivers ; another may have been that the 
ground now occupied, by one of these subfaunas was under water 
atalater period than the other, so that it was peopled at a dif- 
ferent date from it. Probably both contributed to produce the 
present arrangement of the subfaunas to the east and west of the 
Mackenzie River. That there was a barrier there, and that 
that side was still supplied with the same general type (though 
with minor deviations), is to be explained by their having re- 
ceived their species from the same general stock, but coming to 
it from different directions, the one from the east, the other 
from the west. That the minor differences to which I allude 
are, in the case of North America, to be referred to this cause, 
and not to mere gradual increase of variation arising from in- 
crease of distance, seems to be a legitimate inference from the 
fact that while the whole of the north of North America, without 
exception, belongs to the Europeo-Asiatic type, there are a 
number of European genera which occur in North-east America, 
and not in North-west, and a few which occur in North-west; 
and not in North-east America. 

In the Appendix I have given a list of genera of Coleoptera 
which inhabit both sides of the Pacific, and do not occur in the 
Atlantic States of the American Continent, and also of a list of 
some species of other genera, similarly distributed. These are 
almost literally taken from my friend Dr. Leconte’s Reports in 
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the ‘ Pacific Railroad Reports, 47th parallel, and on the Co- 
leoptera of Kansas and Eastern New Mexico, as verbally cor- 
rected by him for me down to the most recent date, and only one 
or two being added by myself. Some of the genera or species in 
these lists may yet be met with in Eastern America; but after 
making allowance for this, enough would seem still to remain 
.to warrant us in holding that a certain proportion of these must 
have reached America vid Siberia, and that, in like manner, most 
of those in the Eastern North Atlantie States have probably 
originally come vid Europe and Greenland. 

North America has no special fauna or flora of its own. That 
which it has is a mixture of the microtypal and Brazilian stirpes 
intermingled with fresh importations of different dates, and mo- 
dified by the advance and retreat of the glacial epoch; but, on 
the whole, the preponderating element in its fauna is the micro- 
typal. What I am now pointing out with regard to Beetles 
may be traced to a greater or less extent in every branch of zoo- 
logy and botany. I could go over each, pointing this out; but I 
will wait until the fact is disputed. Its origin is of very old date, 
the elements now respectively found in Europe and America 
haying been already settled in each country before the Mioceno 
time. Professor Heer's admirable papers on European fossil 
Tertiary insects give us the means of inferring this, and at the 
same time furnish arguments against his and Professor Unger's 
scheme of the Miocene Atlantis, which they held to have united 
Europe to America in the line of the Azores, and which, they 
think, served as a. bridge for the intercommunication of the 
plants and animals in the two continents. That there was 
formerly a continent in the Atlantic is, I think, proved to de- 
monstration by the facts already mentioned regarding the faunas 
of the Atlantic Islands. But that it reached America is gain- 
said not only by the facts adduced in Professor Oliver's able 
paper on the subject, published in the ‘ Natural History Review,’ 
and by those of other able naturalists, a résumé of which I have 
already given elsewhere (* Geographieal Distribution of Mam- 
mals’), but by the examination of Heer’s lists of species, to 
which I am about to refer.. If the reader will turn to the Ap- 
pendix, he will find in one of the Tables a list of all the genera of 
Professor Heer's *Miocene European Coleoptera, with the ex- 
ception of a very few, which he could not refer to known genera, 
and whieh I have omitted. In that list I have noted in columns 
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opposite to each genus the different countries in which they 
are now found; and the result shows, first, that all these Mio- 
cene genera, excepting such as are universally distributed, are 
now confined to my microtypal regions; and, secondly, as re- 
gards Europe and America, that among them are plenty of 
genera which now inhabit both Europe and America, but not 
one that now inhabits America and does not inhabit Europe, 
while there are a few well marked and characterized forms, as, 
for example, Pelobius, Capnodis, Microzoum, and some others of 
less marked distinction, as Perotis and Hurythyrea, which now 
inhabit Europe and do not inhabit America. This is as strong 
evidence in kind (I do not dispute that it might be stronger in 
quantity, that is in number of forms), but it is as strong in 
kind as a fossil collection from one country alone could give, that 
the same distribution which prevails in these two continents at 
the present time, prevailed already in the Miocene epoch. The 
gencra which are now peculiar to Europe were then peculiar to 
it, and, consequently, the inference is strong that no communi- 
cation between the two countries has ever existed since the days 
when these fossil insects were in life. If we had an American 
collection of the same age in which types now peculiar to 
America were found, the evidence would of course be still 
stronger, but it would be repetition of what we have already 
observed in Europe. The same relations between the Ameri- 
can and European Miocene species are to be found in other 
classes. I give a somewhat less elaborate (as regards num- 
ber of regions) list of the distribution of all the other existing 
genera of insects recorded by Heer and Krantz, not only for its 
bearing on this inquiry, but in the expectation that it may be 
convenient and useful to other students of geographical distribu- 
tion to have such a list at hand. The Hemiptera have been gone 
over for me by Mr. Dallas, our first authority on that branch, and 
the table and notes embrace the information derived from hin, 
although he is not responsible for it all, his attention having been 
only specially requested to Europe and America. In that table 
it will be seen that the Miocene genera Prostemma, Nepa, and 
Diplonychus, and in the Homoptera the genus Teffigometra, are 
now found in Europe and not in America, and that one or two 
instances where the reverse seems to be the case are due to 
modern alterations on the genera used by Heer. In the Diptera it 
will be seen that all the gencra are both American and European. 
3% 
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The above are not the only points in which Professor Heer's 
Miocene species lend important help to the student of geogra- 
phical distribution.. They are of essential assistance in deter- 
mining the southern limit of the microtypal stirps in Europe 
and Asia, and whether some of the forms which are found in the 
southern part of the European range really belong to it, or ave 
immigrants from the African or Indian region lying to its south. 
The South-European fauna is composed partly of the same species 
as that of the districts more to the north, partly of distinct species 
of the same genera, and partly of what may be regarded as 
modified forms of the same general stock, but having a consider- 
able effect in altering the facies of the fauna. Besides these, 
there are a few (perhaps in all not more than ten or twelve) 
species which have probably sprung from the African stirps, and 
established themselves in Europe by immigration. The southern 
limits of the fauna of this region, which extends along the bed of 
the Sahara onwards to the Caspian and Mongolian Steppes, are 
the deserts of the Sahara, which cut it off from Europe, and the 
Himalayan range, which divides it from India and China. As 
regards the Sahara, it is its southern border which is the limit. 
Its bed seems to have been raised by a force operating from the 
north. The strata, abutting on the Atlas mountain-range, rest 
inclined on its flanks as if tilted up by it. The effect of this 
elevating force operating in the north would, of course, be to 
raise the part of the Sahara nearest it first out of the water; the 
last vestige of the sea would be at the south, consequently the 
bed to the north would be first colonized, and it could only be so 
from the north. The facts of geographical distribution quite cor- 
respond with this view. The fauna and flora of the desert is 
Mediterranean, not Senegalese. 

Returning to the Asiatic terminus of the microtypal stirps, 
let us now endeavour to trace its further course. The genus 
Blaps, which is a characteristic feature in the Coleopterous fauna of 
Central Asia, will furnish us with the means. It may be taken as 
a representative case applicable to other species also, although it 
certainly is the most striking instance which occurs to me. Up- 
wards of 100 different species of Blaps, out of a total of about 150, 
have been described as inhabiting the country between Southern 
Russia, Mongolia, and Mantchouria. Now if we cross to Cali- 
fornia in continuation of the same line we have not Blaps, but 
we have Blaps’s brother, and he has been a twin. We have 
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-Eleodes, its perfect counterpart and representative ; and it is to 
be observed that while the facies of the species actually inhabit- 
ing California is entirely that of Blaps, a number of species 
which are found in Kansas and on the eastern flanks of the 
Rocky Mountains have a somewhat different facies; and I 
should add that the supposition that these are stragglers from 
the Californian shores is strengthened by the fact that the 
genus does not occur to the east of the Missouri: other Hete- 
romerous forms, reminding us of Mediterranean and Asiatic 
species, occur in California, and the whole of the north-west of 
America has a greater preponderance of the microtypal stirps than 
perhaps occurs east of the Rocky Mountains. The Brazilian ele- 
ment is less sensibly present, such Brazilian genera as Passalus, 
Dynastes, Monocrepidius, Macrodactylus, Dichelonycha, Phaneus, 
Gymnetis, &c. being absent in California, although present in 
the Eastern States. M. Candèze, in his work on the Elaterids, 
notices that Meristhus scrobinula is found both in Mexico and 
China, and adds that he has found other species common to 
these countries, notwithstanding their distance from each other 
(Candèze, * Elateridz,' i. 165). Other facts in other branches of 
natural history lend strength to the idea of a former communica- 
tion having existed between Asia and California. For example, 
in Mammals, there is a peculiar genus of Moles, Urotrichus, 
which has not been met with anywhere but in Japan and Cali- 
fornia. In plants, the botanist will remember that the Co- 
niferous subgenus Jseudostrobus, so abundant in Mexico and 
California, in the Oid World reappears in Japan, and only there. 
The Menzies and Douglas type of Spruces does the same, species 
almost identical with them occurring in Japan. The Chamecy- 
paris of California is only another name for the Retinospora of 
Japan; and among herbaceous plants similar relations can be 
pointed out. In the Sandwich Islands, again (so far as we know, 
which is not so much as we wish), which from their position 
may probably have been part of any northern land which for- 
merly existed in the Pacific, as well as, at some period antecedent 
or subsequent, a part of Polynesia, the same character of fauna is 
present. Among the Lepidoptera we have Sphinx cingulata, Linn., 
or what is scarcely distinguishable from it, it in its turn being the 
scarcely distinguishable American representative of our own British 
Sphinx convolvuli. The only Coleopterous genera which I know 
from them are Anchomenus, Colymbetes, Agabus, Hydrobius, Hete- 
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rophaga, and Dryophthorus (Calandra), all of which are certainly 
microty pal. 

Next step to the south of California comes Mexico. It also 
is largely supplied with Eleodes; and although some of the finest 
and showiest non-microtypal Coleoptera in the whole world come 
from Mexico, they have no bearing on this part of my inquiry ; 
for they come from parts of Mexico which are in direct communi- 
cation with another stirps, the rich Coleopterous fauna of Brazil 
and Venezuela; and the vast multitude of small European-looking 
species which occur on the high lands and western side is quite 
sufficient for my purpose. The collections made by Truqui in 
Mexico show this thoroughly microtypal character in a very 
marked way, Staphylinidous genera, such as Falagria, Homa- 
lota, &c., abounding. Mexico, being a sort of halfway house be- 
tween Europe and Australia, might be expected to contain species 
both from the north and the south which have got thus far. 
Eleodes is an instance of this from the north, Philonthus another ; 
-both reach as far as Chili, but not into Australia. Zopherus, on 
the other hand, is an instance of a species which occurs in 
Australia, and runs up into Mexico, where it is in strength, and 
goes even alittle further. Mexico may, indeed, have been its start- 
ing-point, but the connexions and relations of it and the allied 
genus Nosodendron decidedly indicate a separation between the 
eastern and western type of both; and the western type extends 
into Australia and New Caledonia. 

Between Mexico and Peru, west of the Andes, there is a con- 
siderable space, as to which more information must be obtained in 
every branch of natural history before we can satisfactorily dispose 
of this question. There have been many collectors in it, but they 
have usually hurried to the interior and across to Columbia and 
New Granada; and I have seen no coast-collection of Coleoptera, 
nor do I know of any published lists. From the mountains them- 
selves we have, however, received very considerable collections. 
Thanks to Professor Jameson, of Quito, we have a fair knowledge 
of the Coleopterous fauna of its neighbourhood. That of Bogota 
also is pretty well known. From these I can say that they con- 
sist of a mixture of microtypal with Columbian forms, in which the 
Columbian predominate; but the microtypal is represented by 
undoubted members of that stirps, such as Graptodera, Philonthus, 
small Harpalidæ, &c. Of other classes of animals the birds are 
best known, through the exertions of Messrs. Fraser and Salvin ; 
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and, as it seems to me, there is a similar mixture of stirps in 
them. In such an inquiry as this, however, birds would require a 
special examination for themselves, their power of flight, and, still 
more, their migratory instincts, complicate their distribution so 
seriously. To do so fairly, the main distribution would require to 
be taken, in all doubtful cases, as the test of the stirps, leaving 
exceptional deviations out of view, whether they can be accounted 
for by exceptional causes or not. . 

Passing southwards to Peru and Chili, the number of Europoo- 
Asiatie genera diminishes, but the general facies still remains. 
The Chilian species in many cases belong to European genera, 
and the general facies is of the same character. Blaps still shows 
itself, only it has now passed out of the form of Eleodes into that 
of the smaller Mycterinus. The genus Carabus, which was lost in 
Mexico, has here retained its footing ; it is found in great beauty 
in the Chilian Andes, although very limited in number of species. 
Carabus is a genus almost entirely confined to Europe, Asia, and 
North America. Africa proper has it not; India has it not; 
and, although it goes against my argument, I must in honesty add 
Mexico appears not to have it. St. Helena, the Chilian Andes, 
and Australia are the only places in the southern hemisphere 
where it occurs. In Australia the genus has undergone some mo- 
dification (into Pamborus), and in St. Helena (into Haplothoraz), 
but still true scions of the Carabi, and bearing all their facies. 
The Jeroniade, too, which form a very characteristic element 
in the European and American faunas, are fairly represented in 
Chili, strong in Australia, and absent from Brazil, Africa, and 
India, except in places which of themselves suggest that they are 
emigrants from over the border. Such are the species in South 
America from the mountainous parts of Columbia, or in India 
from both sides of the Himalayas; Pristonychus complanatus, a 
European species, seems to beat all others in the possession of 
“an undergoing stomach to endure whatever may ensue.” It 
occurs in Chili and also in the Canaries and in St. Helena. An- 
other somewhat remarkable form is the genus Thalassobius, bee- 
tles which live under high-water mark; it belongs to the Tre- 
chide, which seem peculiarly adapted for trying strange modes of 
life, and peculiarly open to the impression of altered circum- 
stances in them, turning into Anophthalmi of various kinds in 
dark caverns, into Æpus and Thalassobius under the sea. pus 
is the form they have taken under high-water mark on the coasts 
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of Europe, Z'halassophilus at Madeira, Thalassobius at Chili; and 
the late Mr. Wm. Sharpe Macleay informed me, in a letter written 
not long before his death, that he had found a similar species on the 
shores of Australia. Not then having my eyes open to the true 
significance of the occurrence of those species in these localities, I 
considered that probably they would be found on all coasts. Ido 
not expect this now. I imagine they will be found confined to the 
coasts of the lands to which my microtypal stirps extends; and, in 
point of fact, they have not as yet been found anywhere else. 

The distribution of the blind-cave Coleoptera is very remark- 
able. In the caves where they occur in Europe (chiefly in Car- 
niola, Hungary, Corsica, and the Pyrenees) almost every new 
cave produces a new species closely allied to, but distinct from, 
those in the nearest caves; but more remarkable still, the Mam- 
moth Cave of Kentucky produces a species of Anophthalmus so 
close to the Carniolan species that it is only on examination that 
one sees they are distinct. The Anophthalmi and their allies are 
carnivorous, hunting beetles, and, as I have just said, their parent 
type seems to be Trechus; but the same thing occurs with another 
totally different type, ddelops, a clavicorn allied to Catops. Not 
only in the different caverns and also under moss and in dark 
places do different species of this occur, but again in the Mam- 
moth Cave of Kentucky it reappears side by side with Anophthal- 
mus in an all but identical form there. 

And here, while upon the cave-insects, I may remind the 
reader of the blind Reptilia and Crustacea of which allied forms 
occur in the European and American caves; and I would also 
draw their attention to a lately described form of cave-locustrian 
which has a distribution still more in accordance with the range 
of my mierotypal stirps. One species occurs in caves in Europe, 
another in America, and a third in a limestone cave at Colling- 
wood, Middle Island, New Zealand. They were at first described 
under different generie names, it being supposed, probably from 
the distance of their localities, that they must be distinct; but Mr. 
Scudder,the eminent American orthopterist,has shown that all three 
belong to one genus, which he has named Hadenecus. Although 
they inhabit the deepest parts of the caves, they are not blind, 
but have the long legs which seem characteristic of the Anoph- 
thalmi and Cave-Araneide. 

In the Elaterids the characters are slender and often artificial, 
and so not well adapted for the elimination of questions of geo- 
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graphical distribution ; but even in them we can satisfactorily es- 
tablish the presence of the microtypal element in microtypal lands | 
and its absence elsewhere. Take the genus Elater proper. In 
1t, of fifty-three species, twenty-three occur in the Europeo- A siatic 
district, twenty- five in North America east of the Rocky Moun- 
. tains, two in New Holland *, and if we unite to it the genus 
Grammophorus, which has quite the facies of Elater and stands next 
to it, we must add four from Chili. 

In the Buprestide the genus Stigmodera is often quoted as a 
striking illustration of affinity of animal life between Chili and 
Australia. It is impossible to dispute the absolute identity of their 
type; they do not, however, pass further to the north than Peru. 

Anthaxia is another type whose distribution corroborates my 
hypothesis. It is all but absent from Africa, India, and Brazil, or 
only very sparingly, and not very characteristically, represented 
by one or two species at the Cape of Good Hope or in the 
Malayan region; but in Chili it is so identical in appearance 
with our European species, that I remember when I first got 
some Chilian species I put them aside as obviously ticketed with 
an erroneous habitat. They also occur in Australia, although the 
species there are not so absolutely European in appearance. 

A not less striking resemblance between Chilian and European 
species occurs in a heteromerous genus from Mendoza, at the 
eastern foot of the Andes (Cacicus americanus), which is so exactly 
a large counterpart of Elenophorus collaris from the Mediterra- 
nean, that I hold it to be perfectly certain thatif both had been 
found in the same locality, only one genus would have been made 
for both. It is an out-of-the-way-looking genus, and no other 
example of the form occurs anywhere else on the face of the earth, 
so far as is yet known. The Scauride present similar South-of- 
Europe resemblances. 

The Gallerucide, a family which is represented by different 
forms in tho different regions where it occurs, are represonted 
in the Huropeo-Asiatic regions by the Halticidw. These are very 
numerous also in Chili. The genus Lithonoma, of which only 
two species have hitherto been described (one from Spain), re- 
appears in Chili, from whence I have received a species not yet 
described. In Cryptocephalus again, although the type leaves very 

* Ono is recorded as having come from the East Indies, without more precise 


indication ; but as that word generally includes the Himalayas, which are half 
Europeo-Asiatic, the locality cannot be counted either way. 
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little room for change in appearance, there isa certain difference be- 
tween the Indo-African species and the microtypal. Brazil has 
only two or three of its own, and they have, to all appearance, 
been derived from North America or the west of the Andes. And 
there is again a difference between the European microtypal and 
the North-American microtypal, the latter having a facies of their 
own, which is shared by the Chilian and Peruvian species, and 
also in a less degree by the Australian. 

In the Cassidx we have the well-marked North-American genus 
Porphyraspis running down into Chili. In the Coccinellida, the 
Hippodamias (with the exception of one straggler in the Brazi- 
lian region, and one or two on its borders near Quito and Bogota) 
are entirely confined to the microtypal range, Chili being its 
southern limit, but it has not been met with in Australia. Coc- 
cinella proper, however, which has a similar range to Hippodamia, 
occurs there, and one or two stragglers have also found their way 
to the Cape, and one (C. transversalis) to the Malayan region. 

The microtypal stirps in the southern extremity of South Ame- 
rica is divided into two subfaunas by the Andes: that on their 
western flank is merely a continuation of the fauna of Western 
Peru; that on the eastern flank is cut abruptly off on its northern 
margin by the river Plata, where it meets the Brazilian type. 
The demonstrated history of this country sufficiently explains 
this distribution. Mr. Darwin in a few lines tells it thus: “ Tho 
landscape has one character from the Strait of Magellan along 
the whole eastern coast of Patagonia to the Rio Colorado ; and it 
appears that the same kind of country extends northerly in a 
sweeping line as far as San Luis, and perhaps even further. To 
the eastward of this line lies the basin of the comparatively damp 
and green plains of Buenos Ayres. The former country, in- 
cluding the sterile traversia of Mendoza and Patagonia, consists 
of a bed of shingle worn smooth and accumulated by the waves of 
a former sea; while the formation of the Pampas (plains covered 
by thistles, clover, and grass) is due to the estuary mud of the 
Plata deposited under a different condition of circumstances.” 
(Darwin, Journal, p. 402.) In those days the water came quite 
up to the mountains on the western as well as the eastern side; 
for we learn from the same source that “the valleys in the Cor- 
dillera are filled with an immense thickness of stratified allu- 
vium, which in all probability was accumulated at the bottoms of 
deep arms of the sea, which, running from the inland basin, penc- 
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trated to the axis of the Cordillera in a similar manner to what 
now happens in the southern part of the same great range." 

There seems no reason to doubt that Patagonia and Chili were 
both supplied with their present faunas and floras from the main 
microtypal stock on the Andes, It is natural that from them the 
newly exposed sea-bottoms should have been peopled as they ap- 
peared, and quite in accordance with this that the stock flowing 
off to the right hand and the left should, while retaining a com- 
mon character, have each respectively minor peculiarities. This 
is what we should expect, and this is what we find. In both we 
find the same forms of microtypal Carabide, Cnemacanthus, Har- 
palus, Antarctia, &c., the same modifications of Heteromera, as 
Nyctelia, Cardiagenius, Praocis, &c. ; and in both the fauna, as a 
whole, is remarkably scanty. 

In Patagonia, however, there occur one or two forms whose 
presence it is not easy to account for. The genus Hucranium 
occurs, not on the desert-plains between the mountains and the 
sea, but at Mendoza, at the foot of the eastern flank of the Andes, 
where the plains begin to rise into the desert base of the moun- 
tains; for notwithstanding the advantage of water from their 
snowy peaks, the coarser shingle at the base of the mountains 
maintains its sterility equally with that of the less-watered finer 
shingle at a greater distance from them. Now Eucranium is un- 
doubtedly the representative of the Caffrarian genus Pachysoma, 
which is one of the Ateuchida, or pill-rolling beetles of Africa and 
India, the ancient Scarabeus of the Egyptians; and if this were 
a solitary case, I might perhaps have tried to get over it by 
arguing that although the Scarabcus is certainly an Indo-African 
form (being found both in India and Africa, and in prepondera- 
ting numbers in Africa and all over Africa), it might yet have 
originally been microtypal because it is found in the Mediterra- 
nean district, not only in Egypt, Algeria, and Barbary, but also 
in Italy, Greece, &c., and from thence might have extended into 
Africa. But against this is the fact that Ateuchus is not found in 
Heer’s lists of Miocene species, although Gymnopleurus, another 
pill-rolling beetle, whose distribution is similar to that of Ateuchus, 
is recorded there. The latter fact may be only an earlier instance 
of what has taken place in Ateuchus, or it may refer to some more 
ancient state of things; for all Coleoptera have no doubt been 
originally connected: but the connexion of Ateuchus with Europe 
is not the immediate point ; it is the connexion between one of its 
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South-African peculiar forms and a closely allied form in Patagonia. 
Any doubt, however, that I might feel vanishes when I find 
other African forms or their representatives in Patagonia. In 
the Straits of Magellan has been found Agrius fallaciosus, a 
hunting carnivorous beetle, an undoubted relative of the South- 
African Manticora; and although cavils might be made against 
it on the score of the occurrence of one or two other allied forms 
in the continuation of the Andes in North America (Amblycheila 
and Omus), we have another stronger case still in the presence of 
the Rhea or South-American Ostrich. It could not be cast on 
the Patagonian shores by flotsam or jetsam, it could not fly over 
the intervening ocean; in fact, it is as strong a case implying 
actual continuity of soil as could be made up.were one intention- 
ally to try to contrive one. The concurrence of these three settles 
the point of their each being genuine instances of the presence of 
a South-African element only to be accounted for by continuity. 
The question then comes to be, Where and when did this continuity 
exist? As to the when, it seems clear that it must have been 
prior to the appearance of the Pampas and the plains of Patagonia 
above water. The specimens of Eucranium have all been obtained, 
not on the desert-plains or on their margin near the sca, but on 
the other inland side of these deserts at the base of the eastern 
side of the Andes, in the deserts of Cordova, in the neighbourhood 
of Mendoza. Both the African Scarabeus and its Patagonian 
representative are desert insects, and all Patagonia between the 
sea and the mountains is apparently sufficiently fitted for it; so 
that if it had arrived from Africa after the land had assumed its 
present configuration, it ought to have been found on the coast 
and on the plains rather than beyond them on the now dry shores 
of this ancient sea-bottom. I infer that it was there before the 
sea-bottom emerged, and has not yet spread far from the spot it 
occupied or escaped to on the occasion of that event. The rea- 
son why it has remained thus stationary, and not gone back as 
soon as it had the power, by the reappearance of dry land, into 
its former ground may be that its constitution had undergone a 
change when its conditions of life were altered. Perhaps until 
then it was a mere Pachysoma, as at the Cape of Good Hope, but 
under the new conditions changed into Hucranium; or it may 
be that in the struggle to obtain a footing on the reappearing land 
it was distanced by other species more speedy in their invasive 
movements or better suited to the locality. 
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I suppose I may assume that if the present position of Eucra- 
nium is due to aformer union of Patagonia with Africa prior to its 
existence, the same conclusion applies to Agrius and the Rhea. 
We do not require a separate Deus ex machind, a separate 
junction of Africa and Patagonia for each of these desert species. 
Had any of them been of a constitution inconsistent with exist- 
ence in a desert, we might have had to do so; but all three being 
by nature denizens of that kind of country, one explanation, one 
resource will do for all. 

The next question in relation to them is in what direction the 
union of land lay by which the species travelled from Africa to 
South America, and by what route they reached their present 
locality. They may have come vid the South Pole or Cape 
Horn, and having been established in a southern (now vanished). 
land, spread north to their present locality ; or they have come in 
by Brazil and spread south to it; or their present habitat may be 
merely the inner margin of a wider former stretch of plains reach- 
ing all the way straight across the Atlantic. It may be that a 
former land once existed there where the plains of the Pampas 
now lie. The present Patagonia may not be the first of the kind, 
although the first of the name. This may be actually Patagonia 
the second, or, for aught we know, Patagonia the third. Mr: 
Darwin tells us of what must have been more than one previous 
Patagonia submerged and destroyed. “ It required little geological 
practice," says he, “ to interpret the marvellous story which this 
scene at once unfolded.” (He is looking at some petrified trees on 
a bare slope of the Andes at an elevation of 7000 feet, near Men- 
doza.) “Isaw the spot where a cluster of fine trees had once 
waved their branches on the shores of the Atlantic when that 
ocean (now driven back 700 miles) approached the base of the 
Andes. I saw that they had sprung from a voleanic soil which 
had been raised above the level of the sea, and that this dry land, 
with its upright trees, had subsequently been let down to the 
depths of the ocean. There it was covered by sedimentary matter, 
and this again by enormous streams of submarine lava, one such. 
mass alone attaining the thickness of 1000 feet; and these de- 
luges of melted stones and aqueous deposits had been five times 
spread out alternately. The ocean which received such masses 
must have been deep ; but again the subterraneous forces exerted 
their power, and I now beheld the bed of that sea forming a chain 
of mountains more than 7000 fect in altitude.” (Darwin, ‘ Journal,’ 
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p. 406.) It was by that pristine Patagonia that these African 
relics must have reached their present place of abode, and it 
must have stretched out until it reached the Cape of Good Hope, 
sending out perhaps arms to Tristan d’Acunha and St. Helena, 
which, however, have the option of, what I think, a still more an- 
cient union in another direction, as to which I shall have some- 
thing to say when I come to Brazil and Madagascar. Judging 
from the character of the species preserved, we can guess at the 
character of the land uniting the two continents. It must have 
been a country much of the same general character as Caffraria, 
perhaps more flat and desert, and, like it, thinly clothed with ve- 
getation. Ifit were not, then surely some trace of the African 
flora would have been left on the Andes. When it sunk again, 
all visible traces of its existence sunk with it, except perhaps the 
Rhea and beetles (and possibly one or two other animals which 
have escaped my recollection or, as yet, the researches of travel- 
lers) which happened to be left on the shore when the ground in 
front of them disappeared, the score or so of plants left on St. 
Helena and Tristan d’Acunha, and a slight sprinking of micro- 
typal forms which still subsist at the Cape. That. there should 
be such a trace at the Cape is, I think, essential to the hypothesis, 
always provided that the microtypal stirps had then reached the 
Patagonian Andes ; for although from the physical nature of the 
country at the Andes a whole continent might sink out of sight 
quite up to its walls, carrying its population with it and leaving 
almost no trace behind, there is no similar barrier at the Cape. 
Some of the population of the submerged land must have either 
already settled in the country or escaped from their own land 
when it sunk. lt may be that the microtypalstream had not yet 

reached Patagonia, that it arrived there, vid the Atlantic islands, 
. subsequent to this event. Mr. Darwin mentions that Mr. Brown 
determined for him the petrified trees above montioned to be 
Araucarias ; but this does not settle the question, for although 
coniferous trees are certainly microtypal, the Araucarias may have 
come from Brazil of an older date. I shall, under the head of 
Polynesia, notice the arguments, pro and con, as regards the cha- 
racter of the Araucaria. That Caffraria has a slight tinge of the 
mierotypal element is certain; but it may have received it from 
Australia, as an affinity indicative of an ancient connexion between 
the Cape and the south-west of Australia has been sufficiently 
proved in plants, mammals, birds, as well as in insects. In 
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favour of this Australian connexion having been the source of 
the microtypal Coleopterous element in Caffraria, it may be said 
that it seems to be most pronounced on the eastern coast of 
South Africa; against it that the element, if filtered through Aus- 
tralia, should have been more modified from the original northern 
type than it seems to be. 

So far as regards the submerged Patagonian continent in ques- 
tion, I think we may, from the paucity of the traces left of its 
inhabitants, come to the conclusion that its duration, as compared 
with that of other continents, had not been long. It must have 
taken along time for insects slowly to have spread from Africa 
to South America; but it seems to me that where there are no 
exceptional causes of fertility (as where a limestone or chalk sea- 
bottom was upraised, which I imagine, from being composed 
partly of organie matter, would be more speedily fertilized), where, 
for example, the bottom was sandy or shingly, às in Patagonia, or 
sandy, as in the Sahara, and where there is no water running 
through it, the process and rate of rapidity of clothing it with soil 
and vegetation must, ceteris paribus, be nearly the same in all, 
and that we may form an estimate of the comparative age of a 
country by the degree of fertility of its deserts. Thus I should 
suppose the Kalahari desert, which, although called a desert, is ` 
not wholly a waste, but studded with tufts of plants, must be older 
than the Salt-Lake deserts in North-west America, which are only 
beginning to get a widely scattered dotting of sage plants, and 
these deserts again to be older than the Sahara, which has no 
vegetation at all upon it.. It is true that the conditions of the 
Sahara are exceptionally unfavourable ; but I take it there is some 
truth under the idea. So judged, the Patagonian continent could 
not have been proportionately far advanced, judging from its 
inhabitants, when it again sunk out of view. 

Polynesia has hitherto been an entomological puzzle; and one 
of our most eminent British entomologists lately told me that 
after poring over the lists of its species and making them up into 
tables on various principles, he had at last been driven to the con- 
clusion that they were composed of the sweepings of the whole 
world, and that there was no other way of accounting for them but 
by the supposition that the Pacific islands have had a dip under 
the sea long enough to kill all life, and that what was now found 
on it was derived from subsequent colonization after their reap- 
pearance, drawn, like its sailors, from all quarters of the globe. 
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Under my theory the Pacific Islands lead to no such inference. 
We must bear in mind that we have two distinct kinds of islands 
to deal with in the Pacific—the coral islands, like Keeling Island, 
the mountain-islands, like Tahiti. The coral islands are in the 
case described by my friend ; the mountain-islands are not. What 
Darwin says of Keeling Island is no doubt true of all the coral 
islands :—‘“ As these islands consist entirely of coral, and at one 
time probably existed as a mere water-washed reef, all the pro- 
ductions now living here must have been transported by the waves 
of the sea. In accordance with this, the flora has quite the cha- 
racter of a refuge for the destitute; Professor Henslow informs 
me that of the twenty species, nineteen belong to different genera, 
and these again to no less than sixteen orders"; and theso nearly 
all “ common littoral species in the East-India archipelago’ *. The 
animals on that island were a rat, one or two wading or sea-birds 
(obviously stragglers), asmall lizard,some spiders, and thirteen spe- 
cies of insects of different orders,—viz. of beetles, one minute Elater 
(the reader will remember that of the three beetles introduced in 
the Azores from Brazil, two were Elaters, the mode of their lar- 
val life in timber and the hard wire-like skin of these larve, as un- 
susceptible to wet as a duck’s back, seeming favourable to their 
‘chances of successful transit); of Orthoptera, a Gryllus and a 
Blatta; Hemiptera, one; Homoptera, two; of Neuroptera, a 
Chrysopa ; of Hymenoptera, two ants; of Lepidoptera, a Diopea 
and a Pterophorus ; of Diptera, two ; and of these, without attach- 
ing much importance to it (as I admit that they are the product 
of chance introduction), I may still observe that, with the excep- 
tion of Blatta (doubtless a naval cadeau), the whole, so far as 
named, are microtypal genera, a circumstance which ceases to be 
surprising if I am right in considering the non-coral isles of Poly- 
nesia as microtypal. I abandon the coral isles as “ no man’s land,” 
but I claim as microtypal the islands which are composed of more 
solid stuff, especially those lying between Australia and America, 
and which are furthest from the influence of the New Guinea and 
Malayan subfaunas. It is from Tahiti and the Marquesas that 
the species of Coleoptera which we know from the eastern 
part of Polynesia have chiefly been obtained, from the New 
Hebrides and New Caledonia that we have received those from its 
western half. I shall take the eastern part first. Its microtypal 
character is thus well, although unconsciously, depicted by Fair- 


* Darwin’s ‘ Journal,’ pp. 541—543. 
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maire in his “ Monograph on the Coleoptera of Polynesia" (Rev. 
Zool. 1849-50) :—' In general, the Coleoptera of Polynesia have a 
facies by no means equatorial: although living under a burning 
sky, in the midst of a luxuriant and always growing vegetation, 
their colours are sad, and their bodies do not exhibit the large 
size, the varied form, the metallic lustre which we admire in the 
Coleoptera of New Guinea and the East Indies. A Buprestid of 
tolerable size, Chrysodema Tayauti, almost alone represents that 
tribe so numerous in New Holland and New Guinea; the Chryso- 
melidæ are reduced to two or three insignificant species " (Rev. 
Zool. 1849, p. 279). 

So much for the facies. The actual relationship of the mate- 
rials composing it is shown in a Table in the Appendix, which I 
have made up from M. Fairmaire’s work above cited, and in 
which I have marked the distribution of the different genera com- 
posing it. l T T 

From these it will be seen that not only a very large prepon- 
derance are of microtypal form, but that the fauna contains many 
genera which are familiar to the British entomologist as especially 
characteristic of the British subfauna, such as the genera Anchome- 
nus, Bembidium, Colymbetes, Agabus, Bolitochara, Placusa, Suniuss 
Leichenum, Anthicus, Ditoma, Cicones, Cerylon, Rhizophagus, &c. 
The forms which have been borrowed from non-microtypal regions 
are not numerous; and there is no difficulty in indicating their 
source, the species being in many cases identical with that of the 
' country from which it has come, a very common thing with intro- 
duced species, and which does not occur here with the microtypal 
species. In them the genus is the same, but the species is changed 
into new ones. Itis this difference between recent immigrants and 
long-descended natives which generally renders lists of the distri- 
bution of mere species of so little value. They tell the tale of close 
vicinity, which we usually know without them, and of chance in- 
troductions, which throw no light on geographical phenomena; 
whereas lists of the distribution of genera speak of forms origi- 
nally the same, but broken into new species by subsequent sepa- 
ration; and by their affinities we can trace their history much 
further into the past. In this concatenation the multiplication of 
genera on slight grounds is a serious obstacle to the study of geo- 
graphical distribution. It injures it not merely by overburden- 
ing the memory with unnecessary names, but mainly by depriving 
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us of reliable data for estimating the affinity of the inhabitants of 
different regions which we should otherwise have had. 

I give a list of the known species contributed from other coun- 
tries in the Appendix, from which it will be seen that they are 
derived as follows, viz. from 


INorbh'Amerien.. eee ecenneee ..... 2 timber species (common). 
Brazi R es a ..... 8 timber species (common). 
4 timber species (2 micro- 
typal and 1 carabid). 
2 timber species, 2 Hetero- 
New LEolland...-.... e eene: mera, both microtypal; and 
. V 1 Staphylinid, microtypal. 
1 timber species and 1 Sta- 
New Zealand... ee eps ee | phylini aer cu 
And 1 cosmopolitan wanderer of doubtful origin. 


East Indies and Philippine Islands { 


Besides these, however, there are a number of types from these 
countries which have probably been introduced by nature without 
the help of man; for they are modifications of peculiar forms, and 
not actually the same; and whatever may be the alterations which 
change of climate has made within the reach of man's observations 
on species of the higher animals introduced by him, there is not 
the slightest ground for supposing that any change has been ever 
so produced in insects. It was, of course, only to be expected 
that there should be something of this sort from the East Indies. - 
It is natural that there should be some overflow or some dispersal 
into a country so near; and in conformity with this we find the 
proportion of its overflowings diminishing as we recede from 
India. It is for this reason that I have in my Table above men- 
tioned limited the list to Fairmaire’s species from Central and 
Eastern Polynesia. Even thatis divisible into two sections. Of 
the Eastern, M. Fairmaire says :— 

* At Tahiti, where the temperature is very various, owing to 
the lofty mountains, where numerous streams preserve freshness, 
the species are more varied, the individuals in greater abundance, 
Carabici and Brachelytra are met with. The Sandwich Islands, 
which are situated to the north of the Equator, at the same 
distance as Tahiti is to the south, give almost the same insects 
in very small quantity.” —Rev. Zool. 1849, 279. 

Of the middle portion, again, he says, “ At Tongatabou, a flat 
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sandy soil, where water is rare at the surface, the Carabici and 
Staphylinide disappear, and in recompense the Heteromera ap- 
pear in greater numbers, and some of the genera indicate, like the 
vegetation, an approach to Melanesia and Asia. It is the same 
as regards the Wallis Isles, the productions of which are almost 
identical with those of Tonga. In that western part we begin to 
find metallic colours, and generic types unknown to the eastern 
part, as Amarygmus, Olisthena, Mallodon, &c.; but there remain 
still too many points of contact between these two zones to allow 
us to separate them distinctly."— Loc. cit. 

The western islands have still more of this Indian element, as 
will be seen from the Table, which contains a list of the genera 
found by Father Montrouzier in New Caledonia. As my pur- 
pose is only to indicate the general character of the fauna of that 
part, I have not dissected it so minutely, but merely indicated 
the results. It will be seen from these that the microtypal 
stirps continues the staple, although a greater number of in- 
troductions from the Indian region and the Australian sub- 
fauna are visible. The most noteworthy of other alliances are 
those from South America; and perhaps the most interesting is 
the presence of a Firefly (Photophorus) in the islands (the New 
Hebrides) most distant from the South-American proper abode 
of the Firefly. The Glow-worm is a Miocene insect, and belongs 
to the microtypal stirps. The Firefly is neither. It is confined 
to the range of the Brazilian stirps. There ought to have been 
no Fireflies in my microtypal Pacific continent unless supplied 
from South America. There are other cases of a somewhat 
similar nature, in other branches, which will occur to the na- 
turalist—for instance, the Araucaria, which, besides occurring in 
Brazil and Chili, is also found in the Pacific islands. This, . 
indeed, is not so special a case; for Conifers being of old date in 
Europe, and in their associations and present distribution dc- 
cidedly microtypal, the Araucaria in Chili and the Pacific islands 
may be modified descendants of the ancient European types, and 
the Brazilian species a straggler from them. The occurrence of 
the Tapir both in South America and the Malayan Archipelago 
points to a connexion between them at a comparatively recent date. 

The other classes of insects, so far as I have gone into them, 
seem to me to corroborate the microtypal character of the Co- 
leopterous fauna, As to the flora and avifauna I must, for the 
present, put them aside with those of Australia, with which they 


have considerable affinity and soine identity. 
4.5 
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New Holland is my next stage; and here I would first observe 
that the Coleopterous fauna of Australia, although recent dis- 
coveries show some modification and even a slight infusion of 
Malayan blood in the north, is as a whole homogeneous. In the 
next place, I do not anticipate any opposition to the general 
proposition that many of its ingredients, especially those in the 
south, have a European aspect. There are other elements which 
may very fairly form the subject of discussion whether they are 
derived frcm a mierotypal origin or not; but as to the European 
affinity of a very considerable portion there can, I think, be no 
doubt. It will be sufficient to remind the entomologist of the 
genus Pamborus, the Lebiide, the Broscide, the Feroniade, 
Haliplus, the Hydroporide, the Colymbetide, Gyrinus, Hydro- 
philus, Berosus, Arcticerus, Silpha, Nitidula, Soronia, Meligethes, 
Thalycra, Peltis, Hister, Morychus, Cucujus, Dendrophagus, Syn- 
calypta, Ptinus, Lriohius, Onthophagus, Aphodius, Lacon, Ohalcophora, 
Lycus, Tenebrio, Anthicus (of which there are 48 species already 
described from Australia), Cureulionide allied to Trachyphlaus, 
Lepyrus, Eurhinus, Otiorhynchus, Cryptorhynchus, Longicorus 
(which, without being Leptura or Rhagium, are so like them 
that the names Lepturoides and Rhagiomorpha have been given 
them), Haltica, Longitarsus, Hispa, of the European type, Cocci- 
nella, &c., genera by far the greater number of which have no 
representative out of microtypal lands. 

Even those forms which are usually considered typical of and 
peeuliar to Australia, when carefully eonsidered, lead to the same 
result. The Anoplognathi, one of the largest, showiest, and most 
brilliant metallic species in the country, belongs to a special group 
of Lamellicorns, which is well represented in Chili by allied forms 
(Platycollia, Brachysternus, &c.) ; but it is still more closely copied 
in North America in what is there called the Goldsmith Beetle, 
Cotalpa lanuginosa; and if we pass on to Europe we do not, 
indeed, find it now, but we find fossil remains of it in the Miocene 
beds. The genus Lamprimna is, at first sight, as peculiar as Ano- 
plognathus, and equally restricted to Australia, It is little more 
than a metallic Streptocerus, a Chilian form, allied to Scortizus, 
which is not a very great deviation from the European and North- 
American Platycerus. Ihave a species (undescribed I believe) 
which has exactly the facies of an Akis, although systematists may 
insist on carrying it to Adelium or Thoracophorus. The Dish Beetle 
of the Australians (JZeleus) looks as if nothing could come near it. 
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Examined, what is it but a modified Cossyphus ? At the first glance, 
one would seek to place Chrysolopus spectabilis among the Diamond 
Beetles; at the second, among the Aterpide; but Lacordaire 
rightly tells us that both in character and habits it is only a 
magnified and abnormally decorated Hylobius. Another very 
characteristic Australian form is the genus Paropsis. But 
although almost confined to Australia, there are two exceptions, 
Paropsis 12-pustulata, Gebl., and P. hieroglyphica, Fab., both from 
Dauria, one of our microtypical countries, and one which, on any 
other other principle but that of my hypothesis, it seems dif- 
ficult to connect with Australia. Stigmodera puzzles me as to 
its first origin more than any of the other peculiar institutions 
of Australia. It occurs in almost equal abundance and in still 
greater beauty in Chili, even showing itself by one or two strag- 
glers in Brazil; and both its form and coloration are so close to 
those of our European and American Ancylocheira, which were 
already common in the Miocene epoch, that it is difficult to 
doubt that the one is a modification of the other ; but then we have 
Ancylocheira proper also in Australia, the elongated form of 
Ancylocheira, which is found in California; and although that 
helps the microtypal list in one way, it rather militates against 
Stigmodera being descended directly from Ancylocheira, There 
is, indeed, nothing to hinder the species from having retained its 
type in part of the land and changed it another. On the 
other hand, however, Stigmodera can hardly be separated from 
Temognatha, certainly not in a derivative point of view; and Te- 
mognatha cannot be separated from Julidimorpha, and it is so like 
the African Julodis or Sternocera that it is difficult to believe 
that it does not contain some African black blood, communicated 
at the time when there was some connexion between the Cape 
of Good Hope and the south-west corner of Australia—a con- 
nexion which is recognized by all botanists, and whose traces aro 
also discernible in all the other classes of organic beings, and 
which, as already said, may have been one of the means by 
which the Cape obtained the sprinkling of microtypal forms 
which is to be met with there. The Longicorn genus Hesthesis 
is now confined to Australia; but it is one of the European 
‘Miocene genera recorded by Heer. The genus Chrysomela 
is distinctly microtypal in its distribution, being, with a few 
easily understood exceptions, absent from India, Africa, and 
Brazil. One very distinct form of Chrysomela is the elongated 
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forms which are so common in Switzerland (Oreina and Ento- 
moscelis). In Australia these are represented by <Australica, 
which repeats their markings. The genus Galleruca presents 
similar resemblances; I have a species from Port Phillip scarcely 
distinguishable from our British Galleruca Nymphea. Of Hispa 
I only know two in New Holland; but one of these is very closely 
allied to the black species of Europe (H. atra, Fab.). 

But it is not only in what it possesses that Australia shows its 
microtypal origin, but also in what it wants. In it we have no 
large Dynastidw or large Lucanida, no Brenthidw (notwithstand- 
ing the close vicinity of the New-Guinea and Malayan Archi- 
pelago, where they are so abundant) except a few species in the 
extreme north of Australia, obviously derived from the Malayan 
islands, no Sternocera, no Steraspis, no Psilopteridw. In these 
and a multitude of similar Jacune, the Australian fauna cor- 
responds with that of the microtypal stirps in other countries. 

The relative predominance of types isanother, though a slighter, 
indication of relationship. If, for example, we take the whole 
order of Longicorns, we shall find a remarkable parallelism in the 
number of species in Europe and Australia. Professor Lacor- 
daire, in the 8th volume of his ‘ Genera des Coleoptéres,’ has the 
following remark upon them. “The equality," says he, “which 
exists in respect to numbers of species of Longicorns, between 
Australia, Europe, and North America, is remarkable. The first, 
according to Mr. Pascoe’s Catalogue, published two or three 
years since, had then 407 described species. Europe, according 
to Schaum’s Catalogue, had 412; and Melsheimer’s ‘ Catalogue of 
North American Species,’ as published by Leconte, had 408." 

That a certain amount of infusion of New-Guinea and Ma- 
layan species should be found on the northern coasts of Australia 
was to be'expected; but it is less, much less, than might have 
been anticipated, seeing that, from the shallowness of the Straits 
separating them, former union at some time or other might be 
predicated. ‘I have already said that there is in somo classes of 
animals and plants an affinity between the Cape of Good Hope 
and Australia. In the Coleoptera it is not very strong, but per- 
fectly recognizable. For example, I think the characters, facies, 
and tuberculous covering of the Australian genera Amycterus, 
Psalidura, Acantholophus, and Leptops indicate affinity with the 
African Somatodes and Hipporhinus, of which latter, indeed, there 
are actually two species in Australia (as against seventy-six in 
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Africa) ; and the type seems to run on into Chili; for if Leptops 
is related to Hipporhinus, so is Megalometis (a Chilian genus) re- 
lated, to Leptops. 

.A very remarkable African affinity in the Lepidoptera has 
been mentioned to me by Dr. Welwitsch. It is plain that an 
affinity to any genus endowed with peculiar properties is ren- 
dered doubly certain if the supposed allied species possesses the 
same properties. There is a Lepidopterous insect in Australia, 
the larva of which possesses remarkable poisonous powers. It 
has been named Doratophora vulnerans. Such insects also occur 
in South Africa. Livingstone speaks of a caterpillar called Rigura 
as producing fearful agony if a sore is touched with its entrails. 
Mr. Baynes, in his * Explorations in South-west Africa, speaks 
of another, or perhaps the same, which he calls the Kaa, and 
which is used as a poison for their arrows by the Bushmen; and 
Dr. Welwitsch had & personal experience of the severe swell- 
ing and pain in every part of his body which he touched with his 
hand after collecting speciinens of a caterpillar against which he 
had been warned as poisonous. He had in consequence of the 
warning carofully avoided touching thom, shoving them into 
a phial with a straw ; but whether he had inadvertently touched 
them, or fingered the leaves on which they had been feeding 
(which he collected for examination), he and his servant were 
both laid up helpless for two or three days. His specimens of the 
caterpillar were lost ; but among his Lepidoptera Dr. Fendler, of 
Vienna, who has undertaken a desciption of them, finds no less 
than four species of Doratophora ; and these, doubtless, aro the 
perfect insects of species of the caterpillar from one of which he 
suffered. 

But although African affinities occur among the Lepidoptera, 
as among other classes, their character, as a body, is microty pal. 
I am not sufficiently a Lepidopterist to speak with any personal 
authority on the,subject so far as regards minute distinctions ; 
but I am sufficient of an entomologist to say that in the noc- 
turnal Lepidoptera, especially those from Tasmania and South 
Australia, the facies is absolutely identical with those of this 
country, and many of the genera the same. Over the most of 
Australia diurnal Lepidoptera are extremely scarce ; but the facies 
in them, too, is of the same character. 

At the outsct I admitted the wide difference between the present 
flora of Australia and our own microtypal flora; but I must not 
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make the admission too unqualified ; I must not lose sight of the 
beeches, the Frenelas, the Phyllocladi, which are of a different 
stirps from that of the rest of the flora of New Holland, a micro- 
typal class of plants, too, that obviously connect New Holland 
with the microtypal lands of Chili and New Zealand. 

The mammals and the birds of New Holland must, like the 
flora, be kept apart, and put in another category from the in- 
sects. How far this separation has to be carried in other classes, 
I shall not examine at present. . 

The Coleopterous fauna of New Zealand, although it has a 
somewhat different facies from that of New Holland, cannot be 
really separated from it. There are too many points of concur- 
rence which can be accounted for only by a common origin to 
allow us to do so. The facies, although not quite the same, is in 
the same line, sombre, sad-coloured, small, or moderate-sized 
species. One very marked and distinct family of Carabidæ (the 
Cnemacanthide of Lacordaire, Broscidz of Putzeys) seems conclu- 
sive as to the former connexion of Australia, New Zealand, Chili, 
and Patagonia—that of Chili and Patagonia more distant, and 
that of New Holland and New Zealand more intimate, and both 
characterized by a distinct section, which Castelnau has erected 
into a genus, named Jecodema. Putzeys, who has lately pub- 
blished a monograph of the whole family, looking only at the 
countries in which it is located, says truly enough, “ the Broscidx 
are represented in most regions of the globe;” but it is only 
another instance of microtypal being mistaken for cosmopolitan. 
Taking the continents of our modern maps as real regions, the 
family is represented most widely; but disentangling the loca- 
lities and referring them to stirps, not a single species will be 
met with in the Indo-Malayan, the African, or Brazilian fauna, 
but the localities will be found to lie all in microtypal re- 
gions, and to be pretty generally and equally distributed over 
them all. 

It may be instructive if I run over the genera of which the 
family is composed. Taking Putzeys’s Monograph we have— 


. Broscus. Europæo-Asiatic. 
Craspedonotus. Japan. 
Mecodema. New Zealand. 
Metaglymma. New Zealand. 
Percosoma. Tasmania and Victoria. 


TILE CHIEF COLEOPTEROUS FAUNA. ` 57 


Lychnus. Tasmania. 

Oregus. New Zealand. 

Promecoderus. New Holland. 

Anheterus. Adelaide. 

Adolela. Swan River. 

Parroa, Swan River. 

Cascelius. South Chili. 

Broscosoma. Europe. 

Miscodera. Europe and North America. 

Baripus. Montevideo, Port Famine, Chili. 

Cnemalobus (Cnemacanthus). Chili and Patagonia, one spe- 
cies extending into Bolivia. 

Gnathoxys. Australia. 


The family is apterous, so that no theory of dispersal by powers 
of flight will apply. 

The Hydropori and Colymbetide of New Zealand are exceed- 
ingly similar to our species—one species so much so, that it has 
been supposed to be introduced. Staphylinus oculatus is close to 
the Australian Staphylinus erythrocephalus, which is also found 
there; and it may be noted incidentally that there is a greater re- 
semblance between the latter and S£. variegatus, from Monte Video, 
than to any Chilian species. This may be a key to some date 
or order of events ; but one such key is not enough to unlock the 
close-bound history of these former epochs. One or two very 
European-like Longicorns occur; and even those which seem 
most puzzling, if studied in relation to our own species, will, I 
think, be found to belong to the same type; for instance, Hexatrichia 
pulverulenta, W estw., is only an enlarged Pogonocherus, as is Oopsis 
nutator, from Polynesia; and Pogonocherus is surely microtypal. 
That some of the Longicorns have a relationship to those of 
New Guinea and the Indian Archipelago (Tmesisternus) is only 
what we might expect. I have had my attention drawn to a 
species which is described in the zoology of the ‘ Novara’ voyage 
as inconsistent with my hypothesis—a species of Acanthoderus, 
a genus the metropolis of which is now Brazil. But, curiously 
enough, notwithstanding this, the genus Acanthoderus occurs in 
the Miocene beds of Europe, and three species still survive in the 
northern regions, two in Europe and one in North America. 
How the genus comes to be so strongly represented in the Bra- 
zilian fauna is another question. It may be a type of universal 
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distribution, or it may be there as a representative of the mi- 
crotypal element. 

I now pass on to the Indo-African stirps. I may take it for 
granted that the East Indies south of the Himalayas, Siam, the 
south of China, and the Malayan Archipelago, all belong to 
one fauna or subfauna. It is not even possible to make sub- 
sections of any portion of them; not only the genera but even the 
species are often the same on both sides of the Bay of Bengal. 

The only point on which I anticipate any difference of opinion 
in this direction is the relation of the New-Guinea group of 
islands to the Malayan group. As every one knows, Mr. Wallace 
has in various publications advocated a separation of the New- 
Guinea group from the Malayan by a line drawn up the Straits 
of Macassar, and has given a variety of interesting details in 
support of his views. Convinced by his reasoning, I adopted and 
followed his conclusions in my book on the ‘ Geographical Dis- 
tribution of Mammals.’ That was all right. The facts, so far 
as regards the Mammals, entirely supported Mr. Wallace's views, 
and I could do nothing else but adopt his hypothesis. I went 
rather further, however; I accepted his theory as of general 
- application; and whether I have actually committed myself to 
that in so many words or not, I know I meant that, and I have 
no doubt that impression is given by what I say. I wish I had 
‘been a little more reticent; I now find, on a careful application 
of his hypothesis to Coleoptera, that it will not answer for them. 
Whether it be that we are dealing with creatures representing 
a more ancient state of things (the birds and mammals speaking 
to an arrangement of land and water at a comparatively recent 
period), or that we have overestimated the value of the dif- 
ferences of the fauna on each side of the Straits of Macassar, I 
do not know; but I do say, with a degree of positiveness and 
decision which, at any rate, must secure confidence in the 
‘strength of my own conviction, that the Coleoptera of the New- 
Guinea Islands are essentially Indo-Malayan. When I wrote 
my monograph of Nitidulide, I studied, as was my duty, the 
species collected by Mr. Wallace most thoroughly, and there 
was not a vestige of any element but the Indian element among 
them. So with the great mass of the rest. My friend Mr. 
-Pascoe, who is our first authority on Longicorns, shares my opi- 
nion as regards them. There are undoubtedly a number of pecu- 
liar forms among the New-Guinea Coleoptera ; but a few unusual 
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forms in the face of thousands of allied forms would be a poor 
foundation on which to rest a distinct fauna. As a subfauna 
distinguished by the numbers of Anthribide, new forms of 
Brenthid;, beautiful Tesosterni, &c., it may pass; but even then 
the line cannot be drawn, as in mammals and birds, with any 
sharpness. Australia, as it has been affected slightly by the 
vicinity of this Indian fauna, also has contributed a little of its 
own specialities to the nearest islands. 

Mr. Frederick Smith’s Table of the geographical distribution 
of the species. of Hymenoptera collected in this archipelago by 
Mr. Wallace shows the same thing (Linn. Soe. Proe. vii. p. 109, 
1864); and a still more striking result to the same effect would 
be exhibited if the genera were contrasted in the same way as he 
has dealt with the species. 

The Philippine islands belong to the same group, although, like 
Formosa (which is on the boundary), they are probably not with- 
out a microtypal tinge. The Pachyrhynchi may fairly be consi- 
dered to be representatives of the strictly microtypal genus Otio- 
rhynchus. 

Africa (south of the Sahara, of course) is better entitled to claim 
rank as a separate province than India. The general facies is dif- 
ferent, the character and tone of the scenery is more decided—no 
doubt, owing to the difference in the conditions of each country, 
which has given greater predominence to one part of the same 
fauna in the one, and to another part in another. In Africa the 
great sandy deserts have encouraged the development of Adesmia 
and such desert-loving Heteromera, while in India there has 
been not only apparently a greater admixture of foreign elements, 
but in much of it, especially in the moist forest-overgrown island- 
mountains, there is no scope or suitable conditions for such spe- 
cies, but the other members of the fauna which flourish in wooded 
lands take their place. | d 

One strong argument in favour of the original unity of the 
stock of India and Africa is that most of the genera which occur 
in the one country are to be found in the other when suitable con- 
ditions present themselves. It must always be kept in mind that 
while the presence of uncongenial conditions is a perfectly good ex- 
planation of the absence of any forms we might expect to meet, we 
have no right to expect something else to be there unless that 
something is a member, an ally, or a modification of something 
already in the fauna. Thus the absence of sandy deserts will account 
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for the absence of Adesmias, but will not account for the presence 
of Brenthids, unless the Brenthid element were previously in the 
fauna; and so where, in a different country having special condi- 
tions, wholly new things are met with, the inference is that we 
have come into a new geographical region. Applying this to 
India and Africa, we can trace the concurrent existence some- 
where or other of so many of the same genera in each, although 
certain elements preponderate in the one more than in the other, 
that it seems to me impossible to doubt that their origin is the 
same—that is to say, that before they were separated from each 
other the general type from which they have sprung was the 
same in both. 

In my book * On the Geographical Distribution of Mammals' I 
contrasted the genera which were present in Afriea with those 
which were present in India; and the one list was almost a copy 
ofthe other. I did the same with the genera which were not 
found in Africa and those which were absent from India ; and here 
again the lists were almost identical. Similar lists of the genera 
of Coleoptera present in, or absent from, the two countries give 
similar results. There is not space to make such an enumeration 
here; but I may remind the Entomologist of such characteristic 
genera common to both, and confined to both, as Anthia, Ateuchus, 
Heliocopris, Goliathus, Heterorhina, Glycyphana, Popilia, Platy- 
notus, Notocorax, Ceroplesis, Sagra, &c. In many instances, too, 
where the genus is not confined to India and Africa, I think we 
may discern something in common between those species which 
come from these two regions. Thus in Cicindela, for example, a 
very common bond of union is the possession of white sutural 
lines or patches. In Chlenius the species with a narrow con- 
stricted thorax are mainly confined to these regions. "The Platy- 
corynus form of Eumolpus occurs in them, and in them only; so 
does the flat palmate expanded form of Hispa; and many more 
will occur to any one who searches for them. 

The forms which are absent are scarcely less instructive than 
those which are present. There are, no doubt, many present in 
the one and absent from the other, whose presence or absence must 
be referred to dying out or first appearance after the separation 
of the two lands; but there are others which have a different sig- 
nificance, For instance, all the Staphylinidw are very scarce in 
Africa. Through the kindness of my missionary friends I havo 
received thousands upon thousands of Coleoptera from Old Cala- 


THE CHIEF COLEOPTEROUS FAUNA. Z 61. 


bar. For several years, while Mr. W. C. Thomson and the 
late Mr. Wylie were stationed there, I was in the habit of receiv- 
ing large collections every year from that place; and yet during 
all that time and' out of all that multitude I never saw a Staphy- 
linidous insect among them. In other parts of the continent, 
where, as at the Cape, they have been exposed to microtypal con- 
tact they do occur, but in trifling numbers. Boheman mentions 
thirty-eight in his ‘ Insecta Caffrariæ.” Natal and Mozambique 
supply a very few more; and Dr. Welwitsch found a few of the 
same gencra in Angola. Now India is as poorly supplied with 
them as Africa; and the chief part of those found in both belong 
to such genera as Pederus, Osorius, &c., which may possibly not 
be microtypal. But there are true microtypal species, both of 
Staphylinide and other groups, which are not found in India and 
yet occur in Africa, and which, I think, must therefore have been 
introduced subsequently to the separation of India and Africa, as, 
for example, Aleochara, Cymindis, Anchomenus, Feronia, Bembidium 
(see Boheman's ‘Insecta Catfrarie?), and various others, some 
of which will be found in the Table of the present distribution of 
Miocene genera given in the Appendix. There are three ways 
in which these may have made their entrance into Africa—(1) 
by Nubia and Abyssinia, (2) by the connexion with South-west 
Australia to which I have alluded, or (8) by the union with 
Patagonia, which I think can scarcely be disputed. One or two 
noteworthy peculiarities attend all these elements of mixture; 
viz. the comparatively small numbers of species which have suc- 
ceeded in establishing themselves in the country or which have 
become generally distributed ; the small progress which has been 
made by them in penetrating into it and getting away from their 
starting-point ; and the absence of amalgamation with the original 
fauna on which they have been superinduced (which last is a strong 
argument against hybridization having any important part in the 
creation of new species). To these we must add, as obviously 
belonging to the same category, the remarkable disinclination or 
difficulty which one established fauna shows or finds to passing 
beyond its own limits into the territory of a neighbouring fauna, 
although the barrier which formerly separated them (and was the 
cause of them each having a distinct character) is now no more 
than an imaginary line. In Africa we can perfectly put our 
hands on the Abyssinian interlopers dropping in from the north- 
east, some, like plants and insects on Alpine mountains elsewhere, 
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having got into positions where their retreat has been cut off by 
a change in the physical conditions of the country *. In like 
manner we can point out the Australian intruders at the Cape, 
the Cape element in Patagonia and without difficulty detect 
certain Brazilian settlers, which I shall presently mention as 
having made their way into. West Africa. This, at first sight, 
seems difficult of apprehension and inconsistent with the wide 
spread of the very same species in other countries. Here are a 
few Staphylinide lingering at the Cape or at Angola without 
having succeeded in penetrating into West Africa, although, so 
far as we can judge, they have been there for many geological 
epochs; while other or the same genera of Staphylinide have in 
the short period since the retreat of the glacial epoch covered the 
north of Europe, Asia, and America with their hordes. There is 
something more here than mere physical barriers standing in the 
way of their dispersal. The explanation is simple: when the 
land fitted for their occupation is left free and unoccupied, as the 
northern half of Europe, Asia, and America was after the glacial 
epoch, the new comers cover the ground like wildfire, and the 
fauna and flora is rapidly established. | When the ground is once 
occupied the case is different; every new comer meets the most 
stubborn resistance, the battle for life is resolutely contested, and 
the small proportion that we find established shows that few make 
good their entrance at all, and still fewer make any progress in their 
new land: and the truth may be that, instead of looking upon a 
scanty infiltration of an alien element into a land as an indication 
of its having been very ancient and almost washed away by repeated 
dilution (as we have generally been disposed to do), we should re- 
gard it only as an indication of a more recent attack on a well-gar- 
risoned land which has successfully repelled the intruders. This is 
a consideration which throws additional light upon the enormous 
power and importance of the counterpoises of nature,—without 
them a land instantly taken up, with them the established order of 
things inpenetrable to all assaults—not an encouraging reflection 
to revolutionists, if the same rule prevails in the moral world 
which exists in the material world, which we cannot doubt to be 
the case. The students of geographical distribution may likewise 

* The Berlin Museum has obtained from Mr. Van der Decken’s expedition, 
a true Carabus from Mount Kilimandjaro. It is the only Carabus that has yet 
been found in Africa proper, is peculiar in form (elytra swollen and rounded), 


but in other respects more in the direction of C. alpinus of Switzerland than any 
thing else. It is obviously a European form whose retreat has been cut off, 
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draw useful reflections from it, both general and particular. An 
important general reflection is that, whenever we see a homoge- 
neous fauna (I am speaking of faunas, but the observation ap- 
plies equally, or nearly so, to floras), we may rest assured that 
that is the first fauna which established itself after the land 
emerged from the sea and became capable of sustaining animal 
life, and that we must look upon all patches, encroachments, or 
overlayings of a different character, as attempts of some subse- 
quent intruders to establish themselves among the older inhabit- 
ants. We see, too, how there is no inconsistency in a colony 
marching rapidly across a raised sea-bottom, while it is arrested 
the moment it reaches the other side. Coming to particulars, 
this may prove useful in sometimes helping us to a date. Thus 
we may argue from the faunas of India and Africa that these 
countries were once continuous and united, and that they were 
disjoined before the Cape received its contribution from Australia; 
for there are types common to Africa and Australia which do not 
occur in India. 

The relation between the Coleoptera of Brazil and West 
Africa furnishes so very apt an illustration of the value of such 
indications, and the use that may be made of them in tracing the 
past history of geographical changes, that I may be excused anti- 
cipating a little what I have to say on the subject of these faunas. 

A few years ago I read a paper to this Society, in which I 
pointed out the existence of the Brazilian element in Old Ca- 
labar. I believe that paper was closely scrutinized at the time 
. (in fact, I know it was) by some of our best entomologists, who 
looked askance at it at first, but ended by admitting that I was 
right. Since then I have gone on, from time to time, describing 
the new species from Old Calabar in the ‘Annals of Natural 
History ;’ and I do not believe there has been one of my papers in 
which I have not had to record the Brazilian element as again 
and again appearing. The same thing is observed at Senegal 
and Guinea, and Gaboon; and it has also now been recognized in 
the Lepidoptera also. 

The evidence thus given of the presence of an important infu- 
sion of Brazilian type in the West-African fauna seemed to me 
sufficient to place the fact beyond dispute; and I would not now 
have troubled the reader with any further proof of it, had it not 
been for an expression of opinion which has fallen from our much- 
respected President between the reading of this paper and the 
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printing of it, which shows me that I must not take this for granted ; 
and the delay in printing this paper fortunately gives me the op- 
portunity of supplying the want. Mr. Bentham, in his Annual 
Address, 24 May 1869, p. xciv, says :— 

“Mr. Andrew Murray, in a paper on the Geographical Distri- 
bution of the Coleoptera of Old Calabar, in the twenty-third vo- 
lume of our Transactions, as well as in his Monograph of Nitidu- 
larieæ, in the twenty-fourth volume, calls attention to a remark- 
able representation of Tropical-American types in Tropical Africa. 
Ihave myself on several occasions indicated a similar curious con- 
nexion in various vegetable types; and if we were to rely on these 
grounds alone, we might, with Mr. Murray, speculate on a former 
continuity between the two continents across the Atlantic. But, 
independently of geological arguments, such conclusions are much 
invalidated by facts since brought to notice, as, for instance, that 
some of these common types are also represented in Australia or 
other distant lands south of the Equator. The general features 
also of the vegetation of the two eontinents tend to the conclu- 
sion, more or less confirmed, I believe, in various zoological de- 
partments, that, from a very early period in the history of organie 
life, the broad Atlantic, from the southern tropic to far into the 
north temperate region, has been an impassable gulf for terres- 
trial organisms, except by such occasional waifs and strays as may 
result from actual meuns of dispersion." 

Although neither by nature nor training at all disposed jurare 
in verba magistri, I candidly acknowledge that such an expres- 
sion of opinion coming from one to whose judgment I, in com- 
mon with all other naturalists, pay so much deference, satisfies 
me, not that I am wrong, but that my proofs are insufficient. I 
bow to his decision, lay fresh proofs before him and the reader, 
and ask a fresh judgment. In the Appendix I give a list of the 
genera of Coleoptera of Old Calabar with Brazilian affinities, so 
far as I have yet published them. I am not yet half through; but 
what is published may be taken as a type of what is to follow. I 
might have swelled my list by including species of universally dis- 
tributed genera which were allied to Brazilian species of the 
same genera; but I have omitted them and taken only genera 
peculiar to the Brazilian stirps. The genera in this list amount 
to 21 out of 138, or about a sixth of the whole. Next, to make 
sure that I do not expose myself to the objection that “some of 
these common types are also represented in Australia or other 
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distant lands south of the equator," I have endeavoured to make 
sure that none which I cite can come under that category ; so 
that my argument cannot be touched by it. At the same time, I 
may say that I do not know to what species Mr. Bentham refers 
as faling under that category. 1 know of none. Lastly, as 
regards the opinion with which he closes, that “from a very early 
period in thé history of organic life the broad Atlantic from the 
southern tropic to far into the north temperate region has been 
an impassable gulf for terrestrial organisms," I have only to say, 
“So be it, I do not dispute it." Carry back the date to as early period 
as you will; all I say is that at some period, and that a period 
subsequent to the appearance of the present forms of Coleoptera, 
the broad Atlantie was traversed, in at least two directions, and 
probably at three different times, by a stretch of dry land which 
united West Africa with Brazil, which united Patagonia with the 
Cape, and which, last of all and probably not without relation 
to the preceding, united Brazil with Madagascar. 

Atthe outset I endeavoured to show the long-continued persist- 
ence of the present forms of Coleoptera; I pointed out that in 
the Miocene times they almost all come within our existing ge- 
nera, that the same facies already existed in the Coal-epoch; and 
I do not suppose that Mr. Bentham or any one else will exact a 
higher antiquity for the Atlantic than that time; or if they do, 
there seems no reason why, since the forms of our Coleoptera ' 
have endured for so long a period, they should not stretch as 
much further back as Sur friend of the Atlantic may choose to 
carry its age. 

On the strength, then, of the presence of the Brazilian types 
which I have shown to exist in West Africa, I think I am entitled 
to infer the former union of Brazil and that country. Now West 
Africa is almost entirely destitute of microtypal forms: there are 
a few; but their proportion is so trifling that it sufficiently indi- 
cates that they form no part of the original stirps, and are to be 
regarded as intruders who have made their way in from abroad. 
But if West Africa has little microtypal intrusion, no distinct 
fauna has more than Brazil; and it might reasonably be antici- 
pated that, if the two countries had been united, a portion of the 
microtypal stirps would have filtered into West Africa through 
Brazil; but we do not find it to be so. Not only are there few 
microtypal genera in West Africa, but those which exist are not 
species whose origin we should think of referring to Brazil: 
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generally speaking, it is not difficult to suggest their source.. 
This absence of microtypal Brazilian forms is shown in a remark-. 
able manner by the Staphylinide, an immense family which, as E 
have already shown, is (with the exception of one small branch of 
it which has found its way into India and East Africa) now en- 
tirely confined to and very characteristic of microtypal lands. I 
have explained that that family is entirely absent in Old Calabar ; 
and I believe it is equally so throughout West Africa. In the 
Brazilian district, on the contrary, it is widespread, and in some’ 
places abundant, especially Columbia and the districts adjoining 
the Andes. It would seem to follow from this, that the union 
between West Africa and Brazil must have existed and been 
brought to a close before Brazil itself received its microtypal ele- 
ment, at all events before it possessed Staphylinidæ, which seem. 
to have been a late acquisition. "There was thus a time when 
the Brazilian Coleopterous fauna was of pure unmixed type 
of the same character as that which it has communicated to 
West Africa; in other words, I have been right in classing 
the Brazilian as a great distinct stirps. That period must have 
been prior to its union with the rest of South America; for all 
round it is microtypal; and it must have been prior to its ex- 
istence as an island, which, on other grounds, we know to have 
been a phase through which it passed. I have, in my ‘ Geogra- 
' phical Distribution of Mammals,’ given a map which shows the 
form through which it probably passed when it and Venezuela 
and Guyana were islands—a separation which created subfaunas 
which still subsist, well marked and well defined, E the 
general type is unmistakably the same. 

The way in which I read its history by these lights is :—first, hat 
a great continent extended across what is now the Atlantic, from 
Brazil to West Africa, shut off by an ocean from the Andes or 
nearest land to the west (wherever that may have been), on the 
one hand, and from Eastern and Southern Africa, on the other; that 
this continent next sank in the middle and the Atlantic took its 
place ; that, according to the laws of gravity and equilibrium, as 
its centre sank, its two ends and their shores rose, uniting West 
Africa to the rest of its continent, and Brazil to the Andes or 
western microtypal land. And as the sea-bed to the west became 
bare and dry, the Staphylinidw and other microtypal forms rushed 
in from the west and the Brazilian types from the east; and, the 
ground being free, both established themselves together, under the 
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law to which I have already referred as regulating the introduction 
of new species to new countries, viz. that if it be full, ihey make 
little way—if empty, rapid progress. 

I make these flying shots at a covey of dates; not that I ima- 
gine that difficult problems like these are to be unloosed by crude 
generalizations from the few uncertain facts of doubtful import 
which we possess, but as illustrations of the kind of use to which 
some of the principles which I see only dimly looming through 
the haze, but which I do believe to have truth and substance in 
them, may be put when we have got more facts and know better 
how to use them. One fact seems to shine clear out of the mist ; 
and that is that in all those countries where different types have 
made good their footing, the races seem to preserve their identity 
for all time, mixed but never blending, approximated but never 
amalgamated. If hybridism be an agent at all in the production 
of new species, it certainly carefully confines itself to its own type. 

The islands in the Indian Ocean between India and Africa 
(Mauritius, Réunion, &c.), exclusive of Madagascar and its im- 
mediate dependencies, are partly Indian, partly African and Ma- 
lagasse. Madagascar is a land of wonders, not only for what it 
contains, but for its relations with other countries. The basis of 
its fauna is African; but it has also elements of its own, some of 
which may be traced far off, and in countries which have lent it 
something in return. We do not yet know how these peculiari- 
ties are distributed in the island. One collector goes to Mada- 
gascar, and he finds little or nothing but common African forms. 
Another goes to some other part of the island (some of them, es- 
pecially the older ones, have not been so particular as we now find 
it necessary to be in reporting the localities searched and their 
products), and he sends home the most wonderfully attractive and 
strange forms it is possible to conccive. A double fauna is cer- 
tainly represented there—one African and the other American— 
some have said allied to North America, others to Mexico, and 
others to Brazil It is a slight tincture of the Brazilian stirps 
which is found in all three. The African connexion will, I dare 
say, be admitted. The Brazilian is proved by the presence 
in Madagascar of various representatives of Brazilian forms. 
Thus Polybothris represents the Brazilian Psiloptera ; Doryscelis 
represents Gymnetis ; Stigmotrachelus, Platyomus ; Peltis Ivanii 
is found in both; but by far the most convincing instance is a 


moth of the genus Urania (to my mind, the most gorgeous Lepi- 
5* 
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dopterous insect in existence). It is an unusual thing at any 
time to meet with a gay-coloured moth ; but one with metallic brilli- 
ancy is still rarer: Urania exceeds any thing I know in this respect ; 
and it stands per se, nothing else like it in any other genus. Of this 
genus there are six species—one in Madagascar (Urania Ripheus), 
and the other five within the range of the Brazilian fauna, viz. 
two in Brazil (on the Amazons), another in Venezuela, one in 
Cuba, and one in Jamaica. Stelidota octomaculata is an example 
of affinity with North America. The. mammal Solenodon of the 
West Indies has been claimed as allied to the Madagascar 
Gentetes (this, I think, on insufficient grounds); but Madagascar 
is the only place where (with one exception) Iguanoid lizards oc- 
cur out of America, and the only place in the Old World which 
furnishes examples of the American Colubrine forms Xiphosoma 
and Heteroda. The Lemurs, too, as I have elsewhere argued, are 
perhaps more nearly related to the Opossums or Squirrels than 
to the Monkeys; and if it be to the Opossums, that would bo a 
link the more with Brazil. It is to be observed that all these afti- 
nities are confined to Madagascar and do not touch South Africa. 
According to my views, they are insoluble except by the supposi- 
tion of a dry-land communication between Madagascar and South 
America. My conjecture is that when the communication be- 
tween Patagonia (the penultimate) and the Cape was interrupted 
by the sinking of the land, all the land did not sink. The ground 
now occupied by Patagonia did sink; the land next Africa also 
sunk, but a mountain-range survived running from Cape Frio 
(Rio Janeiro) obliquely across the Atlantic to a point a little to 
the south of the Cape of Good Hope, there rounding the Cape 
and running up to Madagascar exactly in the shortest line that 
a ship could sail directly from Rio Janeiro to Madagascar. It 
may seem too child-like and direct to the purpose to propose 
such a route; I felt it so until I studied the sea-bottom, when I 
found that there a broad raised ridge does run along the bottom 
of the sea exactly in the direction [ have laid it down. I was 
not aware of this until I saw it so mapped in a map of the bed 
of the Atlantic in Mr. Keith’s Johnston’s New Physical Atlas. 
No one will dispute the importance of the configuration of the 
bottom of the sea as an indication of the line of ancient conti- 
nents; and on the strength of this and of the fauna of Madagascar, 
I think I have very fair grounds on which to base my hypothesis. 
Being a ridge, it would continue so when above water, and not 
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appear as a plain like the desert Patagonian junction, but a moun- 
tainous or hilly country which would be watered by streams, 
clothed with forests and fitted for the habitation of such sparkling 
creatures as the Urania; for we see that nature always assimilates 
the aspect of the inhabitants of a country more or less to its pre- 
vailing hue; and where forests and flowers and dewdrops abound, 
there she clothes them in her most gorgeous robes. 

It may be that the last scene of all of this strange eventful 
history, prior to the appearance of the land as it now stands, was 
the extension of the microtypal regions of Cape Horn out to 
Kerguelenland, whereby the antarctic islands had already re- 
ceived their present flora, an extension which must have sub- 
sisted until a comparatively recent period, at least subsequent to 
the glacial epoch; otherwise I do not see how these islands could 
have been redintegrated in the possession of their flora after 
tho retreat of the ice. As regards the bridge or range to 
Madagascar, that must have been its last scene; for otherwise we 
should not have it preserving its position and contour at the 
bottom of the sea. 

Africa itself is not difficult to read. Subject to the modi- 
fications of which I have been speaking, the whole of tho eastern 
half of the continent is one broad band composed of one fauna. 

Lay a parallel ruler on the map, with one limb along the 
east coast and the other limb drawn back as far west as Congo 
on the west coast, and you have the region I refer to pretty 
fairly marked out. It includes Abyssinia, Somali-land, Mozam- 
bique, Natal, the Cape, Namaqua-land, and Angola. A suc- 
cession of great lakes and deserts is known to mark out part of the 
western margin of this region; to the west of it, or rather of 
the barrier so composed, we have what I may call an island sur- 
rounded by a nearly dry ditch, viz. the unknown region between 
Gaboon and the Congo on the south, a moat only partially sup- 
plied with water, the Albert-Nyanza line of lakes on the enst, 
the Sahara on the north, and the Atlantic on the west. The 
countries of which this island is composed are, Senegal, Guinea, Old 
Calabar, and Gaboon. While it has a large share of the general 
African element of the eastern side of the continent, it has also 
specialities of its own, and superinduced upon it the very per- 
ceptible flavour of Brazil of which I have already spoken. 

In fixing the southern limits of this South-American element 
in West Africa, I have been guided partly by the descriptions 
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of the Coleoptera of Angola, published by Erichson in Wieg- 
mann’s ‘Archiv,’ in 1848, as corrected by Wollaston’s removal 
of the Cape-Verd species, which the death of the collector, 
Grossbentner, had occasioned to be confounded with the ge- 
neral Angolan collection, and partly by the collections made 
by Dr. Welwitsch. The Fellows of the Linnean Society know 
Dr. Welwitsch chiefly as a botanist, or, perhaps, through his and 
M. Morelet’s recent work ‘On the Mollusca of Angola,’ as a 
conchologist. But his entomological collections are not less 
admirable in every respect than his botanical; and through his 
liberality and kindness I have had the advantage of studying in 
them an amount of material greatly exceeding in extent the 
collection described by Erichson. From it I am enabled to say 
that the Brazilian element does not come south into Angola. The 
type of the Angolan OColeopterous fauna is Caffrarian beyond 
any question. 

The Brazilian stirps should alone now remain to be treated of ; 
but in speaking of other regions I have already said by anti- 
cipation every thing that I have to state regarding it. 

There is one point, however, on which I have a general remark 
to make, which is also specially applicable to it. In Columbia and 
some of the border-lands nearest the microtypal stream in the 
Andes we see many fine, rich, glowing metallic species, which, 
from their size and beauty, we are naturally led to refer to the 
Brazilian stirps, but which in reality belong to genera which, 
without doubt, are naturally microtypal, as Harpalus, Philonthus, 
Xantholinus, Staphylinus, &c. When we have to determine to 
which stirps such species belong, we must discriminate between 
the natural brilliant elements of the Brazilian fauna and the su- 
peradded brilliancy developed upon microtypal forms by the 
special conditions of the locality. Columbia and Ecuador abut 
on the eastern margin of the microtypal range in Equatorial 
America, and & modification of the stirps is to be expected there. 
Mexico, Central America, the West Indies, New Granada, Colum- 
bia and Ecuador, Cayenne, and in some cases even Venezuela 
are to be regarded as debatable lands, in which the true character 
of the stirps to which the species inhabiting them belong is to 
be determined, not by the place in which they are found, but by 
a sound consideration of their affinities and distribution elsewhere. 
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APPENDIX. 


TABLE I.—Showing the actual present distribution of the following 
existing genera recorded to have been found in tho Miocene beds 
of Oeningen, Radoboj, Rott, Aix in Provence, and Iceland. 

,  ExrLANmATION.—À single asterisk means that the genus occurs in the countries 

-` indicated by it. 

A double asterisk that it occurs in force. 
Where numbers are given, they indicate approximately tho number of species 

known to occur in the country in question (note 1). 


1. Coleoptera. 


“| Indo- 
Mierotypal stirps. Due S] African 
(note 2) EE fal stipe: 
E 
Genera. g m 
HE FIIIT 
SEJ | lel Jg ilaila 58, s 
Rie H| jo o AiSdio : E 
+13 E. 27 &l^- dl. 
J BA) laalia Euli Sla] Ela? 
9 X SITIS DEDERE EN ate | & 
Bl Jake Lele |e gie Se eu: d [4 Eis 
pis Alale lel S[ 3| PiSESI IIS 
Share| .faisteld docs SIgSrel- a 
ajja Oka] 5| d] aime isle 
Oymnidis ....... Onoon eee.. [803634 4 | 8 | 3 [...]... Duc S Ls A 
JEP ROSIN, oo-oocedocacoon0cecod ox ad baad el Bal Oe Geel oe an Eee * [xt ¥] x] x 
Anchomenus (note 3) ,...../42135/61]13)12) 3} 8| 4| 5 |......]...... 12]...|3|8 
Feronia (Argutor)............ bated ex pe oe oe perpe De] oe CEE Ree x|*|?|xix 
Harpalus oseese reete nuns LI EESE EE SES Ea oe fox fl. *|?jæj*]|* 
Bembidium ...... MEME NE ETEK] se Bex... |... nol) 3 Base osten I "ESE: 
ipalmobiusPeo eee eee * 
ANEMIE -ogaoga oa oao .pex| ae pex LE feje | ox * 
Colymbetes | .............. ee. xl ae pex] oe] 9e | oe [9e [3e | a] EEE OPER) Ge Gd! Be 
Dytiseus. ... ee eee ee een eno eon sex | xe pee] ae [e [oe 3€ eee] eee]. es]. £3 | Bed hoc 
Hydrophilus .................. ese s es | bod bod bol bod 3 | beoe bacon * x 
Hydrous ........... ee eeoeoo| 0E [36 [ € | € | 6 |... ]--. |... m2 [booood kosou x |...]... 
Hydrobius aoonecoceoecoscosons HLH | HLH foe HH eee] He [eee eee 
Philhydrus ............. ev xbox peel PA Feed bosco haoa bod boc * 
JAA TEL, occoocoscoocooconuooc 24) 821163 | | iba bod Bod load eaor foaneed based bod bea oc 
Ochthebius  ......ccessssevees H3 Bee 124] iis] Gad aad Bad os Erano SORS ieee x [ss |n | 
Tachyporus (note 4)......... xx| x EE R x , 
Philonthus eene eseese Sad baad chad Pall aad Real Read (cl ae * [x * 
Staphylinus ....... docere 2415/81512]2]1|1] 8 | 1 [......]58 1 
Xantholinus .................. LIESS S SI Rati boa! 2) \6eeasa * [x * 
Lithocharis yy scscdssecsnereses x* | 2 |]... |]... ] Sod eit bod proc 
IERI) ooa e A i31 Bed [3] bee] bad bod pod tt £7 
SLOHUB Meco senescent exin € o [ues 9€ Oe Oe $$ |becodd bosocc * * 
OXYPONUS eeraa * j| * 
AMUIOPHABUS eeaeee teenete ARRESE 


Omahunr ieee. x*| x xx 
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1. Coleoptera (continued). 


Indo- 
African 
stirps. 


Debatable 
lands. 


Microtypal stirps. 


\Brazilian stirps. 


Genera. 


8 e 
*| s| «8 
al E 4 
EIEEIEEIE d 
; digo ss E 
e 3/3 8 & oe Bb 
: “Pal B t 
a Z| 4| ale = 
Scaphidium ............«««-- 3e Tossa (eal pa ea ka boal E eoo pes * 
Ampholis ............ eese * 
Peltis s995s6820099999099999092*29905 * * 
Corticaria ,,,eesceccecrennn xx 
Trogosità ...........-- Pras veeal E 
Dormestes ......... eee 5ocd| £3 soc 
Byrrhus (note 5) ........ * : 
Gymnopleurus ............... * cae 
Onitis Ree O) Peers * ire 
Onthophagus............ eee x* * * 
Aphodius (mote 7)  ......... xx * * 
Melolontha .................- 3e æjj fees] oue den | nns P bocce Ceol rd Reel lose | bac 
Rhizotrogus sesers. caol £2 : x 
Anomala  ......ccseseceseerees LELSIEIESETES ER IE LS * 
Anoplognathus (note 33) and |g | boc 
Pentodon (note 9) ooongapc * 
d BOTH EVITE ooescooccooodooceaooasos x 
Capnodis .......sceeeeeeseeees * 
Perotis ....... eere ee eene * 
Ancylocheira (note 10)......| « 
Eurythyrea ..............-.-- * 
Dicerca ......cccceccccsceccores| # 
Sphenoptera tnenetagsncewsraes * TILES bod e 
PAD TILUS onoconopononononcc 500000 * ; x |. 
Aai (note i. neceseeo] X% 
Ischnodes (node 12) ..:...... * 


Cardiophorus (noče 13) 
Diacanthus(Corymb. Cand.) x 
Limonius .......... caea&oogooc 
Lacon- a-se EO Oaai 
Adelocera ............. ees 
Luciola oanooancocoodcoconcecocdl] Xo 


Telophorus (note ice x xj. i 
Malachius ....... aaa E Ah 

Clerus (note 15) ........ o xx j] 
Pinus see. mem EE: x ].-.]- * 
C37 RE EpDSbOn CORE ee ee eo ee es Oe ERES NER * * 
JE IES oooooeoo wasser ries Rocce} B 1 48/8/1511 
Melod.. essers A EEE * 
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1. Coleoptera (continued). 


E 
*| Indo- 
Microtypal stirps. seer H| African 
P E stirps. 

B 

em 


Gonera. dá d 
£l ud ‘eld 
d| Slo 
a B| slab 
SAS 8/35) 5 
Eu? Es 
cm Ee E: 2 
wa al EE 
z| 4| RIA 
Cistella eeen ee cool 2| bod boa) basen posed bacoed boc 
MGRA! ccooncococosocceoeuoc 506 : 
Gonocephalum (mote 16) ...| * |* | # Jo. fee] H |...] |n x |? 
Microzoum ..........s..055 o 
Boletophagus (note 17)  ... sate eaea anaoa bonoa Bec 
Uloma (note 18) ............ © | brooad pncocd bod aoc 
Platy deme eee ree ee ve. KH [evvesefere se [RR] E] H Le 
Myodites: ...............* occ ETETE CE RE E a a a 
Urodon ...... E sd ed pod phd lose Jooo bonead barodd bod boc 
Choragus ....s.csccosseeseeee 
" |Bruchus........ eee eee ood bed] | | bossa Foon. MLILIE 
Rhynchites ........... een 55 gd bod bal 2D sagodhong 913 
Apion (note 19)............ Pee 243) bossa honans 17/18 
Brachycerus (note 2 coder Fed bog bod bes Hed cod eere beraad ee Doc 
Hipporhinus (mote 21)......| ... |-..|.-.]--. || 2 -- |] denm p peee 
Bitona....... eese eee ennn wokanes 
Hylobius ...ccosnccesessvceres peel 0 bodog seen Bor GUI 3 
Cleonus ......... «eene | 240199] 2 |... |... |... |... | enr] [nl 
Larinus .............- ocoBconooe radl kadad kon ees bonoa bosasd baoaad ses | sae = | f 
PSUS... . oreee oe cene eran senno efef 5 peee 2 |7| 7110) 30] 5 
Rhinocyllus .................. 6 
Phytonomus ..............-...|149]8 | 218 |...]...1...]... |... 2 
Cryptorhynchus ............ ^18] 99. [..-...]..-... 93|9|8 
Magdalinus ...... CE DHT opt ose js pcc COUR ITE 3 
Tychius €— ed AlL ERR ER Ecc DI Ta 
Acalles (note 22) ............ = SIE EOS RS 
Ceuthorhynchus ........... 
Nanophyes...............eese- bef bed ee Pen 0.0 en bal Poner poder DECOCO bog au Doe 
Sphenophorus ............... tado ds 15/13) 4| 8 
Cossonus (note 23)  ......... occ b & | Locond pandas wl ele] * 
Hylesinus ................--.-. 36c Je] bod bsc 
Clytus ....... COCecbonaoaononoc £5 8 bs wl ele] x 
JU ESTEE a occ 
Acanthoderus ............... EMINET foorese[ecsees xx 
Lamia (note 24) ............ 
Saperda ............ cerne wea [eee] H [perecc]eoereslocsees * 
Dorcadion (note 25)......... * 
TRIGASIEEE) Goscaceacenoooseccond| coc | box Bed ber poc 
Donacia (note 26) ............| x |xwpex]| H |... |. uu | nnn nnns 
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1. Coleoptera (continued). 


E 
2 
& 
| Indo- 
Microtypal stirps. erg 8| African : 
i =] stirps. 
8 
à 
Genera. E E i 
S eld i 
js E ci o l 
$$ | tel iiaia || le 
o [ I remp © £4 . 
EIE! PEIRESE 3|a|8 
ES "erste e HE si fim oi] H/.2/s 
£u à ASIN) SIA SIS sim aa] a bs 5 |2 
SIS Ege SP Er 
SIE © . » 
A ial Olaa] m - BASE 
Labidostomus ............... x |# a 2 
Cassida ..... HEUTE ooo 46 11|4|11218]|...]... ale D aras 7127125) 40 | 5 
«inae se A eto axe [ss ae eee ees | ees el eeesso eee seio c RIRs I 
Plagiodera....... tons C^ n er badea IT Dor d s M RK] æ |æ] 
@hrysomelameecsssmeucencess * x [xl...|...]...|.- 3od haoc * * 
Oreina eseon ese oas. TOL e a] es ere ta sec ‘ 
Gontoctennses es y [96 | J...]... 
Coccinella (note 277) ......... xx xwj * |] # |] ?|x[x LEE 
Lasin sceose ces MT ee FEE 


Notes to 1. Coleoptera. 


Note 1.—This Table is made up to show the distribution of par- 
tieular forms. On this point, the relativo number of species is a 
secondary consideration ; and even were it not so, we could not use 
it; for the statistics we have are, for any purpose requiring accu- 
racy, wholly unreliable, from insufficient exploration and imper- 
fect knowledge of the contents of different countries, from unna- 
tural dismemberment of forms into new genera, and from the 
inaccuracy or carelessness of describers, who, besides describing, 
as new, species which have been already described, have multi- 
plied or diminished the number of species, each according to his 
„own notions of what constitutes a species. To say nothing of 
the number, however, might sometimes lead to an undue idea of 
.the strength of representation of the same genera in different 
countries; I have therefore occasionally added the approximate 
numbers of the species known in each district, when it could be 
done without much trouble and with some approach to accuracy. 
Where I have not given the numbers I have marked the dis- 
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tricts where the genus is strong by a double asterisk, where weak 
by only one. My numbers, where given, have no pretence to 
more than a general approximation: for my purpose this is 
enough; and I believe they will be found sufficiently near to 
answer it. 

Note 2.—The geographical regions in this Table are :— 

l. Europe, including the Mediterranean district, North Africa 
as far south as the southern margin of the Sahara, Syria, Asia 
Minor, and the shores of the Black Sea. 

2. Asia, north of the Himalayan range, from the Ural moun- 
tains and Caucasus eastward to the Pacific. 

3. North America east of the Rocky mountains. 

4. North-west America from Behring’s Straits to Mexico. 

5. The Chilian region, including the whole of South America 
to the west of the Andes, the part of Peru in the Andes, part of 
the South of Bolivia, and the western and southern part of Para- 
guay, also La Plata, Patagonia, and Terra del Fuego. 

6. Australia, including Van Diemen's Land. I should have 
wished to divide Australia into the northern and the southern 
halves; but as yet our materials are insufficient to allow this to 
be done. More attention is now bestowed on localities ; and I 
trust it will not be long before we can fairly allot the different 
portions of the Australian fauna. 

7. New Zealand. 

8. Polynesia. In this I include the islands between Australia 
and Chili, except New Zealand. 

9. Debatable land between North and South America, in- 
cluding Florida, New Mexico, Mexico, Central America, and 
part of Columbia, New Granada, and Cayenne. I have added 
this and the two following columns of debatable land for the pur- 
pose of as much as possible keeping the elements of the faunas 
on either side of it free from what may have been a foreign in- 
fluence. The reader can carry it to the credit of either as seems 
to him agreeable, or omit it altogether. i 

10. Debatable land between the East Indies and Asia, in- 
cluding the Himalayas, Nepal, Silhet, the Burmese mountains, 
part of China, &c. j 

11. Debatable land between North Africa and the northern 
frontier of Senegal. 

12. Brazilian region, the parts of South America lying east of 
the Andes and not above disposed of. 
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‘18. The Indian region, including the East Indies, the Ma- 
layan Peninsula, the Indian Archipelago, Siam, Cochin China, 
the. south of China, the Philippine Islands, and New Guinea. 
In any list for more general purposes, New Guinea and the 
Philippine Islands should be kept separate; but, looking at 
the genera I have to deal with, this is not necessary here. 

14, The West-African region, consisting of the country from 
Senegal to Gaboon inclusive, and eastward until it meets the 
East African region, wherever that may be (probably in the line 
of the lakes). 

15. South Africa, containing Angola, Caffraria, Natal, Mo- 
zambique, and northward to Somali-land. The south of Arabia 
also, I believe, properly belongs to this province; but it does not 
happen to come into question here. 

_.16. Madagascar. I do not include in it the neighbouring 
islands of Bourbon, Mauritius, Rodriguez, &c., although they do 
belong partly to it and partly to India; but the points in which 
they correspond with it are those in which Madagascar also 
coincides with Africa; and my object in keeping Madagascar 
separate is not to show its relation to Africa or India, but its 
more unexpected relations with South America. When I have 
to deal with species from the smaller islands (Bourbon, &c.), I 
carry them to the credit of India or Africa, according to which 

the affinities of the species indicate. 

_ Note 8.—Anchomenus. Some of these supposed Brazilian 
Anchomeni are, doubtless, as suggested by Lacordaire, Dyscolt ; 
and of others the habitat is possibly erroneous. Several of the 
citations are of old date, when every thing from South America 
was ticketed Brazil; still there are undoubted species from 
Brazil. 

Note 4.—Tachyporus. (Out of more than 250) only one occurs 
in Nepaul, doubtless a straggler, one in Bengal (which may have 
been derived from an Himalayan straggler), one in Java, and one 
in New Guinea. 

Note 5.—Byrrhus. I include in this the allied genera, Curi- 
mus, Cytilus, Morychus, and Amphicyrtus. 

Note 6.—Onitis. Tolerably numerous in Europe and Asia, 
but only one in North America, one in India, and one in Au- 
stralia. 

- Note 7.—Aphodius. Only one recorded from Brazil, out of an 
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immense number which, with that exception, are found in the 
microtypal and Indo-A frican regions. 

Note 8.—Anoplognathus. 1 have included under this head: 
Cotalpa (North American) and Brachysternus &c. (Chilian). 

Note 9.— Pentodon. Although not present as a genus in Ame- 
rica, it may be present under some one or other of the American: 
types of the Pentodontidz, as Podalgus, Heteronychus, Bothy- 
nus, &c. 

Note 10.—Ancylocheira. In this I include Bulis and VF ce 

Note 11.—Ampedus. In this I include Elater and Grammo- 
phorus. 

Note 12.—Jschnodes. By T I suppose Heer to mean: 
the second section of Candéze’s Anchastus. The first section 
consists of three Brazilian species, which I omit. The second is 
distributed as in the Table, and, besides, contains one St. Helena. 
species, Anchastus atlanticus. 

Note 13.—Cardiophorus. Only one in Australia out of about 
150 species. 

Note 14.—Telephorus. I include Podabrus under Telephorus, 
not only on account of the indistinctness of the fossil specimens, 
but from the closeness of their natural relationship. 

Note 15.—Clerus. I am not sure in what sense Heer intends 
Clerus to be used; and his figure scarcely helps us. I have - 
taken it in the narrower sense in which it is now used. — 

Note 16.— Gonocephalum. In this I include Opatrum. 

Note 17.—.Boletophagus, including Ulodes and .Eledona. I can 
find only one species recorded from India, without special au- 
thority. If from the Himalayas, it doubtless is a straggler from 
the north. 

Note 18.—Uloma. The common species is introduced with 
cereals into all lands—which, as Lacordaire says, leaves its real 
native country in uncertainty; but, from its occurring in the 
Miocene fauna of Pe it probably ought to be referred to 
Europe. l 

Note 19. ES The debatable-land species are chiefly from 
Columbia, which is half microtypal. 

Note 20.— Brachycerus. In this I include all the Brachyceride. 
It may be a question whether this form was originally African, 
and from Africa passed into South Europe previously to the Mio- 
cene times, or, being European, it subsequently found its way _ 
into Africa, which is now its head quarters. 
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Note 21.— Hipporhinus. Similar remarks apply to this. 

Note 22.—Acalles. Largely represented both in itself and by 
allied genera in the Atlantic Islands. 

Note 23.—Cossonus. Ditto. 

Note 24.—Lamia. The genus Lamia is too large to know 
what type of it Heer referred his fossil to. Iam in doubt and 
have had to leave this blank. 

Note 25.—Dorcadion. I include the Mexican form Alonilema 
as part of Dorcadion in this inquiry, not as otherwise a bad 
genus. 

Note 26.—Donacia. Lacordaire, in speaking of the Indian 
and African species of Donacia, cites, as an interesting fact in re- 
gard to their distribution, that they have more analogy with the 
species of North America than with those of Europe. I cannot, 
however, see it. 

Note 27.—Coccinella. The special genus or subgenus of a 
fossil Coccinella can scarcely be distinguished. I have therefore 
included several allied genera besides Coccinella, which makes it 
cosmopolitan. Strictly confined to the modern subgenus, it has 
been met with everywhere but in Polynesia and Madagascar. 
The vast numbers in which it has often been met with, and the 
appearance of flights of them migrating to other quarters, have 
probably something to do with its wide distribution. 


2. Orthoptera. 


s | dics |E 

Genera. Da |E E E alee S ls E 

| Sola] B| a| 8 BEF 

mj^a4|-4|o|n|-dim* 
Phaneroptera ............ * * soo || em * T * 
Gryllacris ..........-.....-. aso || oec soc * oec * 

GEdipoda <............-...- * * aac x x 

Gomphocerus (note 1) ...| * x oo" |} coc x aoc * 
Mantis ...eseesenoneessecen. * * * * * * * 
Blatta eene eee E * * x * * * 


Note 1.— Gomphocerus. This genus is divided into two sections, 
' of which the first is confined to Europe. 
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8. Neuroptera. 


i :| d rg. 
25/08] $ 8 5 : Nr 
Genera. c REDE SE a 8 Re 

5 rd = o E) = 4 5 E B EY 

Bgl=4/ 4] ó$ Aj aja” 
Termes (note iN * x * |x New Zeal| x * * 
ATION ee eressa * * * |x Polynesia.| x * x 
PBC Gree s eese * x * j» Polynesia.| * * * 
Coraulia eee eee eenn * * |x New Zeal| x |S.Afr| + 
Datel aire se acces rre * x * |* Polynesia} x * * 
Phryganca (note 2) T * x poe occ ooo || onc ? 
IDIbta6ug c arece ects gogoo) £3 x | x * * * * 
IM yrmelepg c e eat ene.. x * * E x x * 
Lenctra o eeir: * * 
Ictinu8 a e eessen r iar A ac * x 


Note 1.—Termes. Almost entirely tropical now ; but two or 
three small species still survive in Europe (France, CET 

Note 2.—Phryganea. Used in the sense of Phryganida; Phry- 
ganea itself only occurs in the Europeo-Asiatic and North-Ame- 
rican districts. 


4. Hymenoptera. 


E: $|;S c 
Orn - |.8 
Genera. Sad t b E S S |'d E 
EL- SH m z "B E |a E 
Bel“q|/ al Slaj 2164 
SOUE onsoocnanconoodna * * * * * * E 
()8mi8. e eee tree ees * DOG Vis Ses |S.Afr 
Bombus esses esre * * Sod x x sae 
Anthophora e ee eee * * * x * |S.Afr| x 
APIS Rora E ss * ono |} Gor: * * 
MAsspütivaoooaonososecoacooccaogr x x soo |l. x eee 
Formica OOOOODOOSDOOU ODORE x * * * * * ? 
Ponera f eec eee res: x Got * ee x x x 
Myrmica eeaeee eaae goad) es x * * * * * 
iDompilusge eaa * * * Ves * ABE + 
Tehneumomee E * * * * * * * 
'Anomalongese * * * raa e * * 
Cryptus eee eene posandsade x * * * x x * 
ACME e a asa * * 
Hemiteles ge * * * 
Tenthredo nerens reene nese * xc ¥ * * 
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5. Lepidoptera. 


od E a 
S&D 8 = .l.Sd 
Genera. j B4 * b E Ss ci S & 
ágiE8| 3|i8|s|3là? 
8j^3 4/6] 8| 4/a* 
Vanessa (note 1)............] * * * * * * 
Psyche (note 2) ............ * * * |e » [S.Afr.] x 


There are also four new fossil genera, which Heer calls Pie- 
rites, Bombycites, Noctuites, and Phalenites, which, he says, were 
respectively allied to Pieris, Bombyx, and the old genera Noctua 
and Phalena, which are generally distributed. 

Note 1.—Also found in the Navigator Islands. 

Note 2.—Psyche. Used in the sense of Psychidw. The recorded 
species of the restricted genus Psyche are confined to Europe and 
Ceylon. 


6. Diptera. 


2il.d| 4 E 
Genera. H E = B E E: 8 = 8 
anplas] 8 E E 8p 
a dj q A AA 
Chironomus ............... * * oec vee | e | * Columb. 
Tipula (note 1) ............ * * * = * * 
Rhipidia eenen * x 
«uuobi ee * * * * * * 
Mycetophila ............... * * 
Solophilà ooun * * oc occ x 
Sciara ......». oaeen eeren * * 3c *- * 
iBhyphusgp rne * * see eL * 
Plectaacccesc-cscsssncssseess * * T * doc * 
Bibio (note 2)............... * * * boc * | *« Columb. 
JA DEN oeeo ane eeann. * j x * LE * * 
Leptogaster ............... * * * x * x 
SEY Ebanga * * x * * | » Columb. 
Hehinomyia ............... * * occ * 
Anthomyia.................. * E * * ie 
Cordylura ...... AaconenaeHoe EX * * 
Tephritis |.....«« «ees eese * * * * * 
Merodon .................. x * * sis x 


Note 1.—Tipula. Also occurs in New Zealand. 
Note 2.—Bibio. Ditto. 
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7. Hemiptera. 


od al xe £i 
Genera. 55 3 8 E ; d [38 
E Bo} 8 zl E SoS) 
za | © x E = "d E | 3 Ep 
Assiz 4d a £ Ce H o 
E Td <d O |] & - |^ 
Pachycoris (note 1) ...... * * * x * 
Tetyra (note 2) ...... M * x rer * 
C Vdnu8 e. er neess karere * x * Li % 
Phlæcoris (noče 3)......... ocd sco | one * 
Eentatonta oeooooocaconooaacc * * * * * 
Aae ee eas * * : * * 
Halys (note $) sesser. * * * * * it 
Diurydomim eeen K * 
Tusarcoris e een * * 
Acanthosoma............... * * T * st * 
Spartocerus (note 5)...... oa || oo || Goa J| oce ]| oo] cos * 
ARAE onono r ono * * occ - * oc * 
IIypselonotus (note 0) ...| ... | eee | ooe | os * * * js 
Sh AROMAS on TR * * x -— * 
E} concaccooononosgodac * * * * * x 
Cephalocoris (qu. Cepha- 

POCECIUST \igewseso0nenar- a ae ? 
Pachymerus ............--- * x x x * 
lleterogaster (note T) ...| * x x * 
Aradus esenee podncoden od] 9 * 
neis GonGeadapcacianoec * 3 * T * 

Nabis ...... onoonacaneoenoc ej 59 4 ine x 
Harpactor ese.. ense * * x * 
JAER space onoeconabüocaot x* * * * * 
Prostemma.................. * 

TAREE | ococoscoconcocc acg| esc x : * anc * 
Nep eeen EE ies mE tee I * x 
iDiplonychus Lco ree: * ago i occ % * 
Naucoris...... gocdonsdnnaadad * * x * 
(OA GE osooncoroscoasaooa coog| € * * * 
Micropus ............ sse] * * 


GENERAL EXPLANATION.—In the above Table the genera are taken 
in the sense in which they were employed by Burmeister. 


Note 1.—Pachycoris. Burmeister’s genus Pachycoris included 
European and Old-World forms; but these are now cut off, and 
the genus confined to American forms; yet there is little doubt 
that Heer used the word in its old and wider sense. 

Note 2.—Tetyra. Heer, in this, doubtless meant the genus 
Eurygaster, Lap. ° 

Note 3.—Phleocoris, Burm. = Phlea, Le P. and Serv., is ex- 
clusively South American. 

Note 4.—Halys. Burmeister makes Halys very nearly equi- 
valent to Dallas’s group Halydide, in which case it is represented 
in both hemispheres; but the principal and more typical forms 
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are found in the Old World; two or three species occur in the 
south of Europe. 

Note 5.—Spartocerus. If this genus is confined to Spartocerus 
proper, it seems to be exclusively American. 

Note 6.—Hypselonotus. The same remark as on Spartocerus. 

Note 7.—Heterogaster. This probably includes Nysius and 
Cymus. 

8. Homoptera. 


o.8 3 | 
Genera. pons 8 F p : E E E 

Hol Se] a| d g| Bm 

"3|^8| a| 6] À| 3 J&* 
Cicada a * x | xx x [xS.Afr| x x 
Pseudophania ............ x * aoc x * * 
Tettigometra ........... e * oc. || ecc tc * * 
Cereopia .. «esee seo eee * * * xx 5c * 
Aphrophora .............-. * * * * * * x* 
Tettigonia .....-«« «e ee ee es? * x * x |Madg| x 
Acocephalus .............-- * * - . x |S.Afr| x 
Bythoscopus ..........-*.-. * * * * x x 
Typhlocyba ............--- * * «ss v] Ss AME, 
Aphis ..... OCHO T * * 
Tachinus eeaeee reen * ? 

Pemphigus..............-... * * 
eee 
9. Arachnoidea. 

ad! 8| 4 E 
[2] 3 4 9 
Genera. oq 2 E| £ a E 8 [38 
SPS) 8|8| 21 3 à b 
S < o Ds 4d 


Limnochares (mote 1) ... 
Argyroneta......-.- «229252» 
Qeai(notle 2) Goooeaaonoocc 


* 


Note 1.—Information defective. 
- Note 2.—' There is an East-Indian genus named Gea, but if 
the remarks by Dr. Thorell of Upsala (an able araneologist) are 
to be relied on (see ‘On European Spiders, by T. Thorell, 
Upsala, 1870, p. 225), the fossil spider Gea is a different species 
and genus from the existing East-Indian species Gea spinipes ; and 
if so, Gea has no existing representative genus, though the family 
. (peirides) is most numerous and diffused over the whole known 
globe.—O. P. CAMBRIDGE. 
To the foregoing we may add the following, to complete the 
notice of Heer and Krantz's lists, which go no further, viz. :— 
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10. Crustacea. 


v.s 3 E: d 
"- Ss 
Genera. Se af E ' d dis S 
om 
Sajag] B 8| 8| lee 
Aglaa a en | aan 
Danh. ocecsscesesices — RR. * - * * * ? 


11. Polypi. 


Hydra eseese eeren * * 
Lucernaria........... veeeces |] D TT x 


Tapen II.—Showing the geographical distribution of the genera 
found in the middle and eastern (or next to America) portion 
of Polynesia. 

Those which I suppose to have been introduced from microtypal sources sub- 
sequently to the establishment of the Brazilian and African types are marked 


with a T. 
M. stands for Miocene, the genus being in Heer's lists. 


& 
hy 
Microtypal 2|. 
stirps. E E rs 
Ted S E 
S| ga 
mI 
Genera. i iE | 
3 P 
s " qq 
3141/8 TEES 
S|s|8| |B/E|f 
a Jesi I EI CERE 
gaai 318 |. 
Slel(s/elale ola la]i 
AHAHHH OEE 
Alo lalalo lalaila] jd 
iPloch0nus- sese oro oer ers mE, 
I BT TR ESORU EOS DEOS EDOIO EO k| k|% * x | * | * 
Chlenius 2.1 terreri Melee}. «+ [iie se xor dece * | * 
Harpalus meeseeesteetisreesi reste Mee | alee |e E TET 
Anchomenus: seriaro reins AEren aE: Mlee ha e lh eet 
Bembidion esenee rsr asatar M... sx oed ses orem ees idis ee ze 
Colyimbetes i eee. EERE ME] ac: el *e] xe | x lx sl ur 
ANAT) coosooacoeocopoconcocenoooconc M.|... ea tt Me een eon lace ses | E 
(tyrum IE: *[klx|x TESE 
Bolitochara gests ceecseecenseecenaseess | ene * 
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Tagsir II. (continued). 


- 
gel fe] 
Microtypal a S 
stirps. 8 a 
ab wa 
S| ga 
“A G 
Genera. i "EE 
a . 
Iu | . g 
sjal] [sig] & 
23o (| St 
exi rs m a 
PEDET ENEL 
AlE Sleds semel 
SIZE 5. m|5 S8 4 
ajoimjai9|siumu 
JH DYG TEE Sooeoeosocconoenetienaeecoonsager]| O00 x | * 
Staphylinus ........... gconnooce coool] cac x{*xelelxtae | TI tit 
iphilontliusi ee eee rtm M.|. 5 || eS || es Jes |b es ap ap || 38 
Suniusiterersscccssessertececoteenees M. ZEE 
PAROS TRE boconomaooonnnc o a ononeconeced | con S20 || ao * | x 
JUj js ertt besonoconesacenoneconansononnsoc J|- x T 
TEGERE). | Goooeoocacobocoaaucoacacocacn: cor ux * 
Chrysodema ......... 1 eere eene woe n] s. xx 
Eurythyrea .......... pce Miss: * 
AAR TEI eene reete ie tsiecdeanare Mif ee ee} bx qb... ap S 
Photophorus (peculiar to Poly- 
nesia, but allied to Pyrophorus, 
which is Brazilian) re TET sor | ees Peas 
Dicrepidius (doubtful if really this 
gonus, sce Candézoe) ............... ente * oe * 
Monocrepidius .. . LEE | x x |t 


Simodactylus, allied to Zudac- 
TYLUS onono Goopoconoaoocasogoeooooeogd] 966 300 |! oso |] osalla |] £3 deos || E 
Oe horus old genus of this name 
had no good characters; and as 
Candèze has broken it up and 
partitioned its contents, it is im- 
possible to say where F Fairmaire's 
insects should go; Candé:e him- 
self does not say, but suggests 


2 LEAROUERED) aocoacoconaeoc euoodoc ...| * 
Adelocera ..... Mousse vsus GuoocoonSd | Boe 2E e e E Meee ni 
(UN UG RYEaconoseneoconececoc cooe5oooacod) eoo | Fons: | aac ES loge * 
A ROERGUE] coopoooeoooaeonconsoaconec] | oc Box |} £2 || Es A ie x 
Tilus (Clerus is the Mioceno ge- 

nus, but it may bo held to include 

dius) ......-. DUET M,| ... pow ox e j oo * 
Corynetes <-........... paocanesenasaaned] | exc EN SEES s 
Carpophilus ...... dooondnnécosssanasand | aoc £x || es BAA oe || coo les Les 
iNitidula errore meus OOonaonosac jac xk] 
TO DURER. eoonnagaccococ m ATA M. ... * [ox 
StelidOtay eres ee enr er nre nS des zov ee 2|..." | oe EO T 
Aul rendo ere SHEER US CE * | x Holes. 
Dermestes........ AO OS PDOECDU sat IMS SE ME SENEC 5 
Platysoma ........... Gegoeonsssobaoonsad | axe x | ox xc | ecd eese 
Páromalumic 1 D ee oe | E 
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Tague II. (continued). 


Microtypal 
stirps. 
Genera. : 
$& oc 
dl4|B lg 
Sirois | 
isis a 
2/2/24] [S 
Sig8i£gal. m 
a T mg 
© 3 5 5 RC o 
ope ee meo m 
Hydrobius ........ ...... eee M, ., &x Ies soo ll & 
Philhydrus .................-.. M. ... £e bed e 
Cyclonotum ............- See RS M es be les 
Aphodius ........ eee veo eene a 
OXYOMUS — .. eee c sees eene nennen > pt A 
Oryetes: ......0ceseescescssseersoenseeees| aop £s lisa * 
Figulus .........- Goconocuotinoooanesegoos ae Pe * 
Dorcus (Aleimus)....:..... e eee e eere ze less E e |e en Mes 
Passalus eerte ai eere son lane || az [lee |] 2s 
Opatrinus ? (real genus doubtful) | « 
Leichenum......... $eTesusosuesuscseva es LES 
Boletophagus.... ........ eene SN dieses em 
Diphyrynchus (probably allied to 
Uloma, fide Lacordaire) ......... x 
Heterophaga (the species cited is 
cosmopolitan) :.............. 2. son || & 
Uloma. 5... sacssavencasose M. secu eee Oe E 
üeiboltumevee os Sipudonecoan rm "m 
Cormdria EEaren EACEA sse ba 
Amarygmnus .».... esee eene nennen oao e es d eec D 
Olisthuna ee e rs Sepa | aes Pe pee cteeed sen] fa 
ANT OWIETE! coscaseooocacacocoosonocooacooll aoc x|x et 
iMordellnm eee nace cee x dox dw [ox 
Zonitis casosocbcaonacc GEODodaodonboJouod Kee x|* * 
SIBNAGGPdes.oreseerese ee me er tieeee eere ions ey |} ooo * 
Seleno pal pus eaeoe er] coc 6 ED 
Dment ccongoncaoboqossasndacocopanasens|| con oot 
Rhinobrachys (supposed by Lacor- 
'| daire to benear Protedus, Pose. ; 
a New-Guinea form) ...........: * 
(EPOPIGGROS er e ee eee eei an poo )| && |] eo a e] s 
Spharorhinus pe EL e 
Tri : of Polynesia & the 
gonops --- | Indian archipela 
Celeuthetes ... B 
ponie The rest of the fa- 
Ric ly are Europ:co- 
Elytrurus vues. p: 
Asiatic & Brazilian. 
JACICIOIIS erroe ceooateanensen | ss va 
(ryptaxiivnclusge e e M. x |e] ef x 


"ylodes (doubtful, fide Lacor-| - 
dairo; | probably should. be 
Acalles) e ee tase eae ctc M 


New Zealand. 


Brazilian region. | Brazilian stirps. 


--B—e Xx 


X* d eK H HHS 
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Africa. 


eRe € XK 


x 
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Taxnrkz II. (continued). 


E 
Microtypal E. 
stirps. E = £, 
e E 
Genera. : 
E: à d 
. c o 
$38) [BE 
;8 8 8| [a|S|s 
2|&la|d. IS|318 
JAHBEFIPMEFE 
512/816 dE ESSE 
ajo|B|a|ojz|z|m|4s 3 
LEM oeoo oerrppencper dh SEE * | * t | t | x 
Sitophilus ............ ixrxxcPenananoar | 6s x d 
Calandra .......... Tidit quodsi ered nee te poe deg esse cas t 3 
1i 
Dryophthorus ....... 5 eene nene neenon] nes sss] X | 
(BIS NL). Gocoseconeaponooseonoseace MS 2x || <2 ex I oso] occ pact 
ANUGITTIIFGISU SPEI ococeccosacoaconosuenod | aox | asc || see |] sen d cas |] eed] soe of] 52 
Brenthus .............--. obconooxosand | aor * sco || 53 Ro 
Catolothrud eeaeee Eae OPOGUN c sca || oaell doc * "3 
Proéces ........-...* GoabiCaocQoooneooo aans P DoD =| 
Rhyncolus...... 6, enionsaiosoneeeonosond | ec ex Iesu [ees aoc x | x | * 
Psepholax (resemble Scolytidz). 
Apate  ....... podnepsooones9e0cesd tic onl] & 
Platypus ....:.:. «225400222 v ose ree| coe woo] © | % | H | cecfacet |x| # 
Temnorhopalon (position and afli- 
nities not known, supposed near 
Cerylon). 
Cicones ........- eere eese e eene neo eene | ooo * | * zm 
Ditoma ............. a^oopoboonaecaniaesore]| onc * | * ant] 5$ a 
Cerylon ......... Gonoboocaseaneedoeaacoog]| aso * 1% ja aoc E: 
Emmagleus ....................-* "E Fi 
Silvanus....... cannotesonec cannoncagncads|} cor x | * x il 
Rhizophagus ........ ppeeooocangosanacad | oao x [x 
"U'rogosita 7.5.5. eeveseenve varus am evel one ses | © 3€ dores * 
casmoplhlaus. comen ona ENE E 242 
Dendrophagus .................-. ees] one | * | all ea 
Mallodon (belongs to the SPIN m 
nid)... eee eee esee ne unur TORNEO i hooh o | x |x 
Obrne E bogong| w 
Siromatium .ocrccrcrsossccessensensess * 
Steirastoma .......... exoonosenoaoaooagl| cac eae f nnn [inn | nn x 
Ptychodes ............eeeeenenee] ee * 
Lagocheirus ............ Gocoooopconaaos 20 eee | ose | e * 
Clytus...... 3 P CERTE CECOUE COD MI ..- |: o doge poe x] * | * 
Hesperophanes ............ eene] oe oe | #1 ox 
Oopsis. 
Saperda ...... ODORODOOODOGObCobocasooc M|... x|x * xix 
Promecotheca ........... eee eee eee] o oa |} oz 308 || sas | lene | ane * 
Baphidopalpa ....--. E E X as T xx 
Aulacophora ......... NEUTER s b xx 
Cryptocephalus ......... Godananececood | onc oe Ea EAE E on * | x 
(''Occinel Inge E DNUE 22: MI S xf x lw | el we [we [oe] & 
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Taste IIL—Showing relations of genera found in New Cale- 
donia. (From Montrouzier's Essay in Ann. S. Ent. 1860.) 


Microtypal. 
8 SES . | Uni- 
Genera. sE B = a Brazil. versal. 

See) i: 

cju t q 

adzi a r4 
CHET, Gascosoooannacends ES * * * x 
Distipsidera 275... occ * 
Cymmdis e ee enee ses * 
Tricothorax, n. gen. 
Senrites .............. sisses OF -k * * * 
(COMBO ME) oocnosncnnncone feel) ok * * * 2x 
Lissauchenius .....:.......| ... : x 
Ophontus. 15 encore on E 
Rembe Nee ees s ooo * 
Catascopus......... e. eee od| esc . * 
Beronigveccs eso. eet * 
AADBX eerte EE * 
Catadromus ....... enero ERES * 
Bembidium ............. c € 
Cybister sa...se. pocacoanecos * x 4 * * 
Colymbetes ...esssseoassee| * 
Üopelatus- es oe . * * 
Pachytes, n. gen. 
iDmeutesz 5020.52 e * x * * x 
Ochthebius.................. 
Stagnicola, n. g. 
TEydrobrugs 0o iere eeurss x 
Hydrophulus cone * * * * x 
Buprestis (Cyria?)......... acc x 
Abrobapta (Melobasis)...| ... * 
Diphucrania meene cx]| coc x 
Agrypnus M UE Godd a * * * * 
Athous? eane eerte x 
Ludius ........ DEHSETPORODE x 
later sn eee eter seres x »* 
Nycterilampus. 
Laius. 
Lomechusa ? ......... Seo MEE 
Cylidrusz eerie * * * * * 
LOT T CREE LOEO Becas * * * * * 
INGLOXU SEES Senasa 6. * 
Necrobia..........-.-.. ROSE x * * * * 
Pinus; a eee deeuss | TE * * * x 
DS’, oO —— * 
Mycetophagus ............ Q* 
Dermestes .................- * * * * x 
T'rinodess eere creen E 
Maerosternus............... 
Saprinus.......... Gocaenoenac * 


88 MR. A. MURRAY ON THE GEOGRAPHICAL RELATIONS OF 


TanLE III. (continued). 


Microtypal. 
: z 
Genera. ron! d 5 E 
Z82 ' | < m Z 
gE-BS E n T o 
ESSA @ = N E 
Sia RES 2 & B 
mm) q = £3 - 
Onthobium (near Tessa- 
TOMO) Dee rere sie enc % 
ADENS E # * * * * 
Sphecridium ............... oec occ * 
TEEN FONE) e * x 200 P" x 
Cyclocephala ...... ododecane 606 2. 906 * 
Hozodon a e s Good: sv * 
Scarabeus eeaeee * * * * = 
Ceratophyus .......... l E 
1| ORIS) coconensconctecaon cae aor Se mE x 
Megalemus, n. gen. 
Lucanus * 8 43 * * 
Ryssonotus............ Wgouead| mc x 
JOVEN) soscoocasceeooodocuoc e * 
LAERE I Eboooanoooocoononpboner one T * 
Opatrum ......... OA * 
Toxicum a eea 
Acanthosternus ............ ae * 
Neomida....... oonaedocabmooc * 
Diaperis ...............- xod) (8 
Leptomorpha....... ood b a 
Pachycorus, n. gen. 
"l'enebrio...... naggodesccaneac * * * * * 
Uloma  ...... osocoonoccoacod — & * * * x 
Tribolium ......... jogoanone * 
"l'rogosita 2. . eere v sere resi * * * * * 
Megapalpus, n. gen. 
Isopus, n. gen. 
Phaleria ....... poon ooo * 
JAG IM  Gooosacasonoooanoc i * 
Ditylüs Goooaonaoooenootconor * 
Taye a0 ooooooooooegocode seosee| * * * * * 
Mordoa a =... x 
Telophorus eee eae EEEn * 


Nacerdes,.....ccceccesesevers| X 


List of non-microtypal Species in the Coleoptera of Polynesia, and 
their sources (all the rest are microty pal). 


I. North America.—Clytus erythrocephalus and Ptychodes vit- 
tatus, Longicorns (timber-borers). 

TI. Brazil. Lagocheirus araneiformis and Steirastoma stellio, Lon- 
gicorns (timber-borers); Brenthus bidentatus, a Brenthid (tim- 
ber-species). 
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III. East Indies and Philippine Islands.— CALenius guttatus, 
a Carabid (carnivorous hunting insect) ; -Hesperophanes luzo- 
nicus, Longicorn (timber-borer); Figulus fissicollis (Lucanid), 
Apate religiosa (Xylophage), and Eurythyrea scutellaris (Bu- 
prestid)—timber-insects. 

IV. New Holland.—Oopsis nutator, Longicorn (timber-borer); 
Amarygmus hydrophiloides, Heteromere, and Apate pusilla, Xy- 
lophage (timber-insect); JVacerdes bivittata, Heteromere, and 
Staphylinus erythrocephalus, Staphylinid (microty pal). 

V. New Zealand.—Dendrophagus suturalis, Cucujid (bark-in- 
sect); Staphylinus oculatus, Staphylinid (microtypal). 

VI. Cosmopolitan, origin doubtful.— Plochionus bonfilsii, Ca. 
rabid. . 


List of Genera and Species found in the Europxo-Asiatic regions, 
and also in North-west America, but not in the eastern side of 
North America. 


I. Genera.—Callisthenes, Miscodera, Leistus, Trachypachys, Pe- 
lophila, Anillus, Necrophilus, Pteroloma, Lyrosoma, Spherites, 
Bolitochara, Syntomium, Phleoneus, Arpedium, Deliphrun, 
Malachius, Calcar, Rosalia, Ergates, Mesosa, Timarcha. 

II. Species belonging to other genera than the above.—Platynus 
Bogemanni, Carabus Vietinghovii, Colymbetes dolabratus, Necro- 
phorus mortuorum, Olistherus megacephalus, Elater nigrinus, 
Corymbites confluens, Helodes variabilis, Dinoderus substriatus, 
Serropalpus striatus, Chrysomela lapponica, C. viminalis. 


List of Genera of Coleoptera of Old Calabar cither Brazilian or with 
Brazilian affinities, taken from my “ Coleoptera of Old Calabar ” 
(so far as published) in tho ‘ Annals and Mag. of Nat. IIist.' 


Galerita, Lia, Goniotropis, Hypolithus, Celina, Contipus, Axyra, 
Taracta, Platychora, Melittoma, Ptilodactyla, Dilobotarsus, 
Belionota, Parandra, Dorycera, Callichroma. 

Brazilian section.— Gime, Gidenoderus, T'rachelophanes, Distenia, 
Smodicum, Stenochia. 


Note.—The other Tables referred to in the body of this paper, 
and which accompanied it, relate to matters which are more ge- 
nerally admitted ; and it has therefore not been thought necessary 
to print them. 
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